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Theres Only One Line of 


Economical Travel Trailers 
That Earns The Name Coachmen 


That's the quality-built, analis 
roomy Coachmen Cadets. Cadets 
are designed for value-minded 
families who need top value as well 
as dependable comfort and quality. 
Built from the ground up around 
your needs—you get more of the 
features you want in a travel trailer. 
Fresh and exciting interiors. Work- 
saving kitchens. Practical and home- 
like baths. Quality construction and 
engineering ensures you of a high 
resale value. 

There are no "take what we give you" 
floorplan choices. You have 13 basic 
models to choose from with 28 total 
floorplan variations! 


Affordable, family functional and 
quality built travel trailers that earn 
the name Coachmen. 


For more information on | 
Coachmen's complete line of Travel || 
]railers, 5th Wheels, Motor Homes, 
Truck Campers, Camping Trailers 
and Vans write today or visit your 
local Coachmen dealer. 


í Coachmen 
Recreational Vehicle Company 
PO. BOX 30 e MIDDLEBURY. INDIANA 44540 


Manufacturing facilities in Indiana, Georgia, Texas, California and Maryland. 


SOMETIMES A PRODUCT JUST KEEPS 
~® GETTING BETTER AND BETTER. 


The Kodak Carousel projector is a good 
example of such a product. Tried, proved, and 
improved over time. 

[t uses gravity to gently drop each slide in 
place. It's whisper-quiet, too. 

It features a curved-field projection lens. For 
sharp edge-to-edge projection. 

It uses the Transvue slide tray that lets you 
see the number of the slide shown, even in the 


dark. 


It comes in many models. So you can choose 
just those features you want. Such as remote 
control. Automatic focus. Even automatic slide 
changing at timed intervals. And there is a wide 

variety of accessories made for it. Everything 
from special-purpose lenses, trays, stack loader to 
special "presentation aids? 

See the Kodak Carousel projectors at your 
photo dealers. And enjoy the projector that 


keeps getting bette i “Eastman Kodak Company, 1979 


KODAK CAROUSEL PROJECTORS 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
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Nuclear-waste disposal 


Having just read Arthur Fisher's arti- 
cle, "What Are We Going To Do About 
Nuclear Waste?” in the December '78 
issue, | must congratulate PS оп 
providing one of the most informative 
articles on nuclear waste | have seen 
in a long time. It is unusual to find 
information on this subject that is not 
full of emotional sensationalism. 

As mentioned in the article, the 
length of time necessary to store waste 
is very dependent on what is classified 
as waste. The present Carter Adminis- 
tration restriction on reprocessing in- 
creases both the quantity of waste and 
the storage time necessary. To dispose 
of spent fuel is throwing away a valu- 
able resource—plutonium—that could be 
producing energy today. 

Edgar M. Burton Jr., P.E. 
Beaverton, Ore. 


To me it's a shame when а magazine 
that purports to print scientific articles 
can only manage to editorialize on 
such a critical issue as the disposal of 
nuclear waste. 

Perhaps given more time than our 
production of nuclear wastes allows, 
we may find a solution. The director of 
the Energy and Minerals Division of 
the GAO testified before the House 
Subcommittee on Environment, Energy, 
and Natural Resources that the “МАС 
[Nuclear Regulatory Commission] cur- 
rently does not have regulatory author- 
ity over all waste storage and disposal 
facilities. As a result, nearly all of the 
high-level waste in storage today is 
not under the regulatory authority of 
NRC." How long will a constipated 
industry hold out before it resorts to 
the same illegal tactics that producers 
of toxic industrial chemicals resort to: 
dumping their byproducts on forested 
roadsides or rushing into highly ques- 
tionable storage techniques? How long 
will it be before today's ''state-of-the- 
art" becomes tomorrow's Love Canal? 

And engineering techniques aside, 
concentration, vitrification, excavation, 
or blastoff all extract their cost in ener- 
gy and dollars, which will be borne by 
us through higher taxes or utility rates. 
Among other things, Arthur Fisher 


= Are You Moving Soon? 

= If you are planning to move, 
= please notify us 8 weeks in 
8 advance and we'll 


: make 
Sure your subscription 
= moves with you. Please use 
= this form and attach your 
= Magazine address label. 


skims over the West Valley reprocess- 
ing plant, which was closed because it 
had proved uneconomical—leaving the 
state of New York with hundreds of 
millions of dollars’ worth of radioac- 
tive tax burden. Popular Science asks 
wind and solar alternatives to justify 
their costs, so why not be fair and ask 
the same of the nuclear power indus- 
try? 

William C. Dorsett, Manhattan, Kan. 


Arthur Fisher replies: "These letters, 
drawn from many, reflect the gamut of 
reactions to the nuclear-waste story. 
One observation: The subject of this 
story was not whether we should ex- 
ploit nuclear energy, nor.about prolifera- 
tion, terrorism, decommissioning, the 
breeder, reprocessing, etc., etc. The 
subject was whether there are techni- 
cally feasible ways to manage nuclear 
waste. Some readers seemed to ignore 
this distinction. To reiterate the words 
of the 1977 General Accounting Office 
report to the Congress: 'Even if all ac- 
tivities which generate radioactive 
wastes were stopped today, the United 
States would still be faced with a major 
radioactive-waste disposal problem.” 


Don't put sailboats on ice 


The "Ice Skids Convert Sailboat” inven- 
tion in your December '78 "New Ideas 
from the Inventors’ column describes 
hardware for an idea that i'm sure has 
been considered and dismissed by 
most sailors with even limited know- 
ledge of iceboating. 

The boat in the illustration is a 
Sunfish type. Even though this boat can 
take a remarkable amount of punish- 
ment on water, even sailing in winds 
over 40 knots, the stresses involved on 
the ice are far greater. Unless extreme 
care is used, gear failure is likely. 

As an example, an iceboat with a 
sail area as large as a Sunfish would 
be likely to have a sail-cloth weight 
about five times heavier and a main- 
sheet with three times as many parts 
as a Sunfish. It would certainly have a 
stayed mast and much stouter spars. 

With regard to control, it is hard to 
find an iceboat still using stern steer- 
ing. Wind forces tend to push the rig 


[Continued on page 174] 
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The Mercedes-Benz 240 Diesel- 
is it the world’s finest economy caf, or is it 
the worlds most economical fine car? 


Bs: EPA mileage figures 1п its 
class, yet first-class finish in- 
side and out. So frugal-minded 
that a manual shift is standard, 
yet so Mercedes-Benz that 
4-wheel independent suspen- 
sion, 4-wheel disc brakes, even a 
quartz-crystal chronometer are 
standard, too. The 240D may be 
hard to classify, but the following 
12 sales points make its amazing 
worldwide success very easy to 
understand. 

1. The 240 Diesel is the mostafford- 
able Mercedes-Benz sold in America, 
»ver $5,000 lower in price than the 
next model in the line. But no engi- 
neering corners cut; for your money, 
you get pure Mercedes-Benz. 

2. Based on official used car prices 
over the past five years, Mercedes- 
Benz cars retain their value better 
than any fine car built in America. 
This includes the 240 Diesel. 

You can buv or lease this car, 
warmed by the knowledge that 
Mercedes-Benz sedans over a three- 
year span have retained up to 80 per- 
cent of their value. 


Estimated mpg: 30 


3. The 24005 four-cylinder, 2.4-liter 
Diesel engine is a marvel of efficiency. 
It not only sips the cheapest automo- 
tive fuel you can buy, but sips it at the 
most miserly rate of any car in its EPA 
class. 

The number: an estimated 30 mpg. 

This is the U.S. Environmental Pro- 
tection Agency estimate for a 240D 
equipped with a 4-speed manual 
transmission. Remember: compare 
this estimate to the "estimated mpg" 
of other cars. You may get different 
mileage, depending on how fast vou 
drive, weather conditions, and trip 
length. 

To dramatize the benefit: you 
could actually think of tanking up in 
New York and driving the 233 miles to 
Washington, D.C. And back to New 
York again. And still have enough fuel 


left to ramble around town for a while. 


The expenses that aren't there 


4. As a Diesel, the 240D is designed to 
outflank many of those nickel-and- 
dime repairs and adjustments that can 
bedevil a gasoline engine and drive its 
maintenance costs up. 


Think of what you ve spent over 
the vears on carburetor adjustment, 
spark plug replacement, on points 
and distributors and condensers. 

Then think about the 240D, which 
bas no carburetor or spark plugs or 
points or distributor or condenser. 

5. Like its engine, the 24005 body is 
designed and built with the long haul 
in mind. 

Almost 80 pounds of the car's 
weight consists of anti-corrosion pro- 
tection, including five coats of primer 
and paint. 

None of the traditional Mercedes- 
Benz quality touches is skimped. 
Examples: the additional plasticized 
layer of primer, spraved over the en- 
tire lower part of the bodv just to pro- 
tect the paintwork from flying gravel; 
the special anti-corrosion wax, in- 
jected deep into body crevices. 


The nuts & bolts that aren't there 


6. On the intelligent theory that a 
well-made car is more likely to hold 
up in the long run, the 240D is built as 
a rigid, monocoque shell and welded 
at 4,786 points. 

Bodv and frame are one. This 
helps save weight, which in turn can 
help save fuel. And monocoque con- 
struction also helps make the 240D 
notably strong and solid. 

7. Unlike most fine cars today, the 
240D doesn't force luxury extras on 
vou. You can equip this car exactly as 
you want, from simple to sumptuous. 
. Mercedes-Benz thinks power- 
assisted steering and brakes are too 
vital in minimizing driver fatigue to 


be omitted. But air- conditioning, elec- 


tric windows and other conveniences 
are up to you. Omit them if you insist 
on maximum fuel efficiency. Or order 


them as extra-cost options if you don t. 


The 4-speed manual lives 


8. The 240 Diesel is one of the very 
few cars in the "fine car" field that 
provides a 4-speed manual transmis- 
sion as standard equipment. 

The purpose is efficiency - less 
power lost between engine and rear 
wheels. And economy- lower initial 
cost. 

If you dont choose to emphasize 
efficiency quite so much, a 4-speed 
automatic transmission is available at 
extra cost. 


Tuned seat springs 
9. Economy car or not, the 240D puts 
great stock in making you comfort- 
able. The engineers think this helps 
make you more alert. 

Those firmly upholstered front 
seats can be adjusted for height and 
fore-and-aft travel. You can angle the 
backs from near vertical to almost 
horizontal. Their springs are tuned to 
the suspension of the car - the aim, to 
help reduce fatiguing minor oscilla- 
tions. 

Lavish engineering, standard 
10. The engineering expertise you ad- 
mire in the costliest Mercedes-Benz 
models is not watered down in the 
240 Diesel. 

Carried over into the 240D isa 
fully independent suspension system, 
with zero-offset steering for straight- 
line stability in hard braking. 

The shock absorbers are gas- 
pressurized to help muffle minor 
bumps, and four-wheel disc brakes 
are fitted as standard. 

The costliest Mercedes-Benz 
models boast a central vacuum system 
that simultaneously locks or unlocks 
all four doors, the trunk lid and the 
fuel filler port with one twist of a key 
in the driver's door. And so does the 
240 Diesel. 

11. The 240 Diesel renders all its effi- 
ciencies and economies without de- 
priving the driver of the performance 
needed for today’s traffic conditions. 


Last, but not least 


12. The 240D comes equipped with 
no fewer than 720 built-in safety fea- 
tures. 

This is precisely the number of 
safety features built into the costliest 
Mercedes-Benz models. 


Engineered like no other 
car in the world 
The Mercedes-Benz aim is doggedly 
single-minded. It is to build safe, com- 
fortable, practical cars with as few im- 
perfections as possible. 

This philosophv puts engineering 
ahead of petty economies and pre- 
cludes the mass production of 
inexpensive cars. 

A Mercedes-Benz is 
engineered like no other 
car in the world. 


©1979 Mercedes-Benz of North America. Inc., One Mercedes Drive, Montvale, New Jersey 07645 


Honda portable 
generator 

scales Mt, Everest 
without skipping 
a beat. 


When you set out to climb а 
30,000-foot mountain, you can t take 
a lot of stuff with you. Food, clothing 
— and a few necessary tools to get 
the job done 

One thing the American Bicen- 
tennial Everest Expedition had 
along was a Honda EM-400 portable 
generator. At the 18,000-foot base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron 
even powering the radio to keep up 
vital communications 

The EM-400 puts out 400 watts 
(тах. rating) of AC power; it ll power 


small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery as well 
It's simple to use; the quiet Honda 
engine is a four-stroke design so 
you never have to pre-mix fuel. And 
at a mere 39 pounds, it's easy to 
store and move 

Check out the Honde EM-400 at 
your Honda generator dealer today 
It's a nice companion to have, 
whether youre climbing a mountain 
or just getting the odd jobs done 
at home. 


HONDA 
GENERATORS 


For the Honda dealer nearest you, call toll-free (800) 648-5311 and 
ask for Operator 99. For optimum performance and sotety wi 
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Ultra - light 
yard blower 


Ive tried and reported on a num- 
ber of outdoor blowers more power- 
ful than the new Echo PB-200, but 
they were also much heavier and 
clumsier to strap on and use. The 
PB-200 is slightly larger than the 
average woman's purse, and at 8.8 
pounds, is only slightly heavier. 

It has a shoulder strap, but most 
often you just hand-hold it. At 
8000 rpm the 20-cc engine delivers 
a 180-mph blast that whisks away 
sand, leaves, debris, light snow, 
and grass trimmings from patios, 
drives, and porches. I found it 
faster and better than a rake or 
broom. 

My immediate yard-cleaning 
problem was getting rid of a both- 
ersome mess of evergreen cones 
and needles bedded in the grass. 
Another use not anticipated was 
jetting away a summer’s accumula- 
tion of spiders and webs from 
under the eaves of my garden shed 
before painting. The blower was 
more effective than brushing. 

That’s what’s good about this 
newest  home-maintenance tool. 
You find yourself picking it up and 
tugging the starter rope for all 
sorts of otherwise grubby and time- 
consuming tasks. If you're used to 
working in your shop with a com- 
pressor at hand, this is the yard- 
care equivalent. 

The PB-200 starts easily, runs 
with typical Echo smoothness, and 
has a trigger throttle control in the 
handle. One important point: I 
wouldn't use it without some form 
of protective glasses. The air 
stream is powerful and sometimes 
little pebbles bounce back. Price: 
about $160. Echo, Inc., 3150 Mac- 
Arthur Blvd., Northbrook, Ill. 
60062.—E. F. Lindsley 
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Everybody's making money 
selling microcomputers. 


Somebody's going to make money 


servicing them. 


New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 


Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use. And 
they're being gobbled up to handle things 
like payrolls, billing, inventory, and other 
jobs for businesses of every size...to perform 
household functions like budgeting, envi- 
ronmental systems control, indexing 
recipes, even playing games. 


Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 

Even before the microprocessor burst 

upon the scene, the U.S. Department of 
Labor forecast over a 10096 increase in job 
openings for the decade through 1985. Most 
of them mew jobs created by the expanding 
world of the computer. NRI can train you at 


home to service both microcomputers and ` 


their big brothers. Train you at your con- 
venience, with clearly written “bite-size” 
lessons that you do evenings or weekends 
without quitting your present job. 


No Experience Needed 

You don't need prior training in elec- 
tronics or computers to take this exciting 
new course. NRI starts you with the basics, 
gives you a firm foundation to build on. And 
your personal counselor is always available, 
ready to help whenever you have questions. 

Assemble Your Own 
Microcomputer 

NRI training also includes plenty 

of practical experience. You perform 


meaningful experiments building and 
studying circuits on the NRI Discovery 
Lab® Then you build your own test in- 
struments like a transistorized volt-ohm 
meter, CMOS digital frequency counter... 
equipment you learn on, use later in 
your work. 

And you build your own microcom- 
puter, the only one designed for learning. It 
looks and operates like the finest of its kind, 
actually does more than many commercial 
units. But NRI engineers have designed 
components and planned assembly so it 
demonstrates important principles, gives 

you working experience in detecting 
and correcting problems. It's the kind 
of "hands-on" training you need to 
| repair and service 
units now on the 
market. 


н 


Rush Card for Free Catalog... 
No Salesman Will Call 
Send the postage-paid card today 

for our 100-page, full-color catalog. It de- 
scribes NRI's new Microcomputer Technology 
Course in detail, shows all equipment, kits, 
and lesson plans. And it also tells about 
other NRI courses... Complete Communica- 
tions with 2-meter transceiver. .. TV/Audio/ 
Video Systems Servicing with training on 
the only designed-for-learning 25" diagonal 
color TV with state-of-the-art computer 
programming. With more than a million 
students since 1914, NRI knows how to give 
you the most in home training for new 
opportunity. If card has been removed, 
write to: 


NRI Schools 
McGraw-Hill Continuing 
Education Center 

3930 Wisconsin Ave. 
Washington, D.C. 20016 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


White rock on Mars 


Among the many thousand images of 
the Martian surface returned by the 
Mariner and Viking missions, there 
have been puzzles and mysteries ga- 
lore, some still unresolved. One of the 
most baffling appears in this photo. 
Nicknamed "White Rock” by Viking 
investigators, it is the only such 
feature seen on Mars. 

White Rock, about 14 by 18 kilome- 
ters in size, is cradled at the bottom of 
a huge, 93-kilometer-wide crater. Al- 
though it appears dazzling white in this 
Viking Orbiter photo, it cannot be 
composed of ice or snow, because it is 
close to the Martian equator. What is 
it then? Nancy Evans, of. the Jet 
Propulsion Laboratory, has been ap- 
pointed principal planetary geology 
investigator to study the White Rock 
and attempt to find out. 


Radioactive fuel container 


A nuclear-engineering first has appar- 
ently been scored by ASEA, the Swed- 
ish electrical company. Experimenters 


at its High Pressure Laboratory in ` 


Robertsfors, northern Sweden, success- 
fully encapsulated a spent nuclear-fuel 
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rod in a container made from synthetic 
corundum. Significance: Corundum is 
the second hardest substance known 
(next to diamond), and has a geologic 
life of millions of years. Thus the 
container, ASEA claims, would have a 
lifetime that exceeds that of the most 
long-lived radioactive wastes, a vital 
consideration if spent fuel rods from 
nuclear-reactor cores are not to be 
reprocessed [PS, Dec. '78]. 

The container was created by a 
special process called hot isostatic 
pressing, in which alumina powder is 


formed into synthetic corundum under 
very high temperature and pressure. 
(Tests show that the synthetic variety 
has the same resistance to corrosion 
as natural corundum.) After a spent 
fuel rod was placed in the container, a 
cover made of the same synthetic 
corundum was fused to the container 
in a special furnace, to yield what 
ASEA calls a ''completely monolithic 
canister.'' 


Laser radar 


The word "lidar" was coined some 
years back to describe a device that 
substituted beams of intense, coherent 
laser light for the radio waves in a 
radar system. Now physicists with the 
National Oceanic and Atmospheric Ad- 
ministration (NOAA) plan to test a 
lidar aboard the Space Shuttle in 
1984. Dr. T. Rhidian Lawrence and his 
colleagues at NOAA believe that a 
lidar, powered by carbon dioxide and 
mounted in a satellite БОО miles above 
Earth's surface, could supply invalu- 
able weather data by measuring winds 
in the atmosphere worldwide, with an 
accuracy of one meter per second for 
speed and 10 degrees for direction. 
Installed in а polar-orbiting satellite, 
the lidar could take these measure- 
ments at evenly spaced locations 
about 185 miles apart, girdling the 
globe every 12 hours. With two satel- 
lites, the globe could be covered every 
six hours. The lidar would work by 
lancing an intense beam of light 
toward Earth; the beam would light up 
dust motes or droplets—aerosols nor- 
mally found in the atmosphere. But 
some of this light energy would be 
scattered back toward the lidar. Be- 
cause the aerosols are driven by the 
wind, their motion would cause a 
Doppler frequency shift to be observed 
in the back scatter. The NOAA meteor- 
ologists could compute wind speed 
and direction from this frequency shift. 


Solid-state switch 


Designed for switching functions where 
ruggedness is de rigeur—aboard mili- 
tary vehicles, airplanes, and space- 
craft—the solid-state relay in the pho- 
to below is claimed by its developers 
at General Electric to be the first 
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To fully appreciate a John Deere lawn mower 
Iry it in tall grass. 

One of the real tests of a lawn mower is how well it cuts and bags the long, thick 
grass you get in spring. 

And the John Deere 21-inch, deluxe mower does the job. Even when grass gets 
extra long. 

For one thing, it has an efficient rear-bagging attachment that blows all grass clippings 
to the top of the bag. There is no clogging. The bag fills completely, even in wet weather. 

It also has a powerful engine that zips through tall grass. 

Wheels with ball bearings for easier rolling and steel rims (instead of plastic) for 
durability. | 

And, like all John Deere mowers, it's quick-starting, smooth-running, and built to last 
a long time. 

John Deere deluxe mowers come in 21-їп. self-propelled or push type models. 18- and 
20-inch models are also available. 

So see your nearby John Deere dealer soon. Before that tall spring grass starts getting 
out of hand. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


FILTER CIGARETTES 


Countryfreshimenthol i. TAN 
Mild, smooth and retreshing. 


| Nh Enjoy smoking again. = | 
ХИХ А A pU | , ! еа" 
KING: 16 mg. “tar”, 11 mg. nicotine, BOX: 18 mg. “tar”, 12 mg. nicotine, av. per cigarette, FTC Report MAY 78. i; 
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It's too soon for another tune-up, 
but your car is starting to buck and 
stall again and the idling is rough. 
Gumout is the answer. 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor. 


The 
between 
tune-ups, 
tune-up. 


Science newsfront 
[Continued] 


"opto-coupled power field-effect tran- Ре” 
sistor.” The tiny semiconductor switch, Metallic xenon 

which can replace bulkier and more Call it noble or inert, element No. 54, 
failure-prone electromechanical switches xenon, is the rarest of the rare gases. 
in critical applications, is a unique pack- Now materials scientists at Cornell 
age of components, including a light- University have, for the first time, 
emitting diode, a photo-diode array chip, turned it into a metal. David А. 
and a MOSFET (metal oxide semicon- Nelson Jr. and Professor Arthur L. 
ductor field-effect transistor). Ruoff subjected a “very tiny" amount 
of the element, which had been frozen 
1 GS solid at —241 degrees C, to the enor- 
Diamond drilling mous pressure of 320,000  atmo- 
The formidable object in the photo isa spheres, six times that used to form 
drill bit that is being used to test a synthetic diamonds. At this level, the 
new technique id bonding man-made electrical conductivity of the xenon, 
i ў normally ап insulator, increased more 
than 100 billion times: It behaved like 
a metal, The research, supported by 
NASA's Lewis Research Center, is rele- 
vant to the long quest for metallic 
hydrogen [see "'Superpressure," PS, 
Feb. '77]. 


Mites against fire ants 


Dr. William A. Bruce, an entomologist 
with the U.S. Department of Agricul- 
ture, reports that an almost invisible 
mite, Pyemotes tritici, is a parasite of 
the fire ants that are plaguing nine 
Southern states. The mite may be the 
only effective and environmentally ac- 
ceptable means of controlling the 
stinging and crop-destroying pests. In 
a field test in Florida, the mites 
destroyed 75 percent of the fire-ant 
nests they were introduced into. 


polycrystalline diamond-cutting еіе- 
ments directly to the bit body, thus 
increasing the rate and reducing the MHD combustor 

cost of hard-rock drilling. The tech- The first component of DOE's big new 
nique, called diffusion bonding, has МНО generator [PS, Aug. '78] to 
passed lab tests using GE's Stratapax arrive at the facility's site in Butte, 
cutters. The test was conducted by the Mont., is the combustor made by Avco 
Drilling Technology Division of Sandia Everett Research Laboratory, Inc. Ele- 
Laboratories in Albuquerque, N.M.. ments at the right end form a super- 
which will also carry out field tests of sonic nozzle through which the hot 
the new drill bits. The project is receiv- combustion gases will jet into a chan- 
ing funds from the Department of Ener- nel where they will interact with a 
gy's Fossil Fuel Development division. magnetic field to generate electricity. E15] 
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That Sinclair TV shown above is small—the 
smallest TV in the world. 

And when it was first introduced last year, it 
made history. So did its high price — $395. 

Our company never sold the unit for two 
reasons: 1) It was being promoted as a pocket 
TV and we felt it would not fit in most pockets 
and 2) We felt $395 was too high a price for the 
unit regardless of its quality, size and features. 

But we were wrong. Thousands of them 
were sold and it was selected as one of the 
most exciting new products of the year. 


WE BOUGHT ONE 

А few months ago we purchased a Sinclair 
TV and discovered another feature we didn't 
like. The unit included a 220-volt converter for 
European operation. This meant that every 
American who bought the set had to pay extra 
for the converter even though very few 
Americans would be taking their TV to Europe. 

So we came up with an idea. We went to 
England and purchased thousands of sets 
directly from the factory without the converter. 
We were also able to save money by elimina- 
ting the normal mark ups by importers, whole- 
salers and distributors. 

We can now offer you the unit for only 
$249.95 and if you want the 220-volt converter, 
your cost is only $19.95 extra. 


LESS THAN WHOLESALE 

JS&A would be offering the exact same 
Sinclair TV at a price less than Sinclair's actual 
wholesale price in the United States and we 
would still make enough profit to pay for the 
cost of this advertisement. 

There is one feature we liked very much 
about the set. Its rechargeable batteries are 
built into the unit. Larger portable TV's offer 
$60 optional rechargeable battery packs that 
must be purchased separately. Ours is built in 
and included in the price. 

The Sinclair TV comes complete with an 
American AC adapter and charger, ear 
phones, carrying case, rechargeable batteries 
and a built-in antenna for both VHF and UHF. It 
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JS&A's new program will save consumers millions. 
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also comes with a cigarette lighter power 
converter, so you can watch all your favorite 
TV channels from your boat, plane, motor 
home or car without even using your batteries. 


PHOTOGRAPHIC QUALITY 


We were well aware of Sinclair s advanced 
electronics and quality features. But what we 
found particularly exciting was its picture tube. 
Even though the 2" (measured diagonally) 
tube is small, the TV's resolution resembles 
that of a clear sharp photograph. You can even 
read small telephone numbers when they're 
flashed on the screen. 


The Sinclair unit is offered in this advertise- 
ment with the same accessories available in 
the $395 system with the exception of the 
220-volt power converter. 


The Sinclair is also convenient. You can 
take it on trips and entertain your children 
while you fly or drive. You can keep it on your 
desk at work and monitor the latest news or 
stock market reports. And you can view the 
soap operas as you work around the house. 
We even took ours to the ball game to watch 
those instant replays. 


BIG POCKETS 
But don't expect to carry it in your pocket - it 
won't fit unless you have big pockets. The unit 
measures 154" x 4" x 6%" and weighs just 28 
ounces which includes the built-in batteries. 


MISSING ADAPTER 
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Remember the $400 Sinclair Micro TV? Here's the 
story on the greatest TV value ever. 


The TV is serviced in the United States by 
Sinclair's service-by-mail facility. If service is 
ever required during its one-year limited war- 
ranty, just slip it in its handy mailer and send it 
to them for repair. Your solid-state unit should 
operate for years without a problem, but if it 
ever needs repair, it's good to know that ser- 
vice is an important part of our program. 

For $249.95, the Sinclair Micro TV is worth 
your test. Order one from JS&A. Take it with 
you on a trip, bring it to your office, or carry it 
with you around the house. See how clear and 
sharp the picture is and how closely it resem- 
bles a black and white photograph. Then 
decide if you want to keep it. If not, no problem. 
Simply return your TV within 30 days for a 
prompt and courteous refund. We just want 
you to prove to yourself, the miracle of space- 
age electronics before you decide. 


AMERICA'S LARGEST 

Sinclair Radionics is one of England's 
largest electronics manufacturers and JS&A is 
America's largest single source of space-age 
products — further assurance that your modest 
Investment is well protected even though the 
unit is offered at such a bargain price. 

To order your Sinclair Micro TV, simply send 
your check for $249.95 plus $3.00 postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. But please act quickly. 

The Sinclair TV is an outstanding product 
that was priced too high. If you felt like we did 
and you waited, your timing is perfect. Order a 
Sinclair Micro TV at no obligation, today. 


PRODUCTS 
THAT 
: we THINK 
Dept.PS OneJS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 

Call TOLL-FREE ........ 800 323-6400 

In Illinois Call ..........(312) 564-7000 
(©) JS&A Group, Inc.,1979 
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Tiit Wheel to the rescue? 
N You can even change the posi- 


tion of the wheel while you drive, to 


make long trips more relaxing. 
Some General Motors cars also 


offer Tilt & Telescope Steering. With it, 
you can move the wheel toward you or 
away from you, as well as up and down, 
for even greater comfort. 
Tilt-Wheel Steering is available on all 
American-built GM cars, light-duty trucks 
and vans. Ask for a demonstration. 


The “typical American driver.” 
There's no such thing, because people MP 
come in all shapes and sizes. Short 7 
and tall, slim and less than slim. 974 
That's life. And that's where Tilt- Wheel 
Steering comes in. ЇЇ adjusts to accommo- 
date drivers of various shapes and sizes. 
First of all, Tilt- Wheel moves up | 
out of the way to help make getting in and 
out easier. Then you simply select the | 


most comfortable position for you. 
Saginaw Steering Gear Division General Motors Corporation 


From the labs: 


high- 


technology 
prizewinners 


A sampling of the 100 most significant 
technical developments of 1978 as chosen by 
Industrial Research's distinguished panel 


of scientists and engineers 


By SUSAN RENNER-SMITH 
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Angled mirrors on Hollogon Optical's scanner drum are key to 
a unique movie projector. It freezes images optically instead 
of by stopping the film intermittently as do today's projectors. 
The film, moving at constant speed, wraps part way around the 
scanner drum. Light shining through the film is reflected by 
the mirrors through the projection lens to form a flickerless 
image on the screen. The sprocketless system cuts film wear 
and allows for a wider range of projection speeds. 
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Oxygen monitor sounds an alarm if an infant's blood gas ex- 
ceeds preset pressure levels. Too much oxygen can blind a 
premature infant—but formerly the only way to check blood 

| oxygen was by extracting a blood sample. Radiometer's new 
TSM1 TC gets accurate gas-pressure readings from the skin 
alone, so the instrument can also be used during surgery. 


For more winners, turn page 


Ultrasonic probeheld 
by the doctor is part 
of Union  Carbide's 
new burn analyzer. It 
measures echoes of 
tiny, painless, high- 
frequency pulses 
beamed at a burn in- 
jury. The instrument 
can detect the depth 
of burned tissue to 
0.2 mm. Though de- 
termining the precise 
depth of burn damage 
is crucial for effective 
treatment, current 
methods can only es- 
timate the depth. Us- 
ing the new probe, 
doctors can quickly 
cut out dead tissue 
and speed healing. 


High-technology prize winners 


[Continued] 


Tiny electronic tag at left, placed under animal's skin, does 
double duty: It identifies the beast and reports its temperature. 
The under-skin transponder is triggered by a signal from an 


Collector's "solar selective coating’’ is up to 30 percent 
more efficient than ordinary carbon paints, says Union Carbide. 
The coating's tiny carbon particles range in size from O.2 to 
2.0 microns. That corresponds to wavelengths spanning all 
of the visible spectrum and much of the infrared—so the coat- 
ing captures most of the solar energy that hits it. 


Ultrasonic TV system transmits sharp, crisp images of ob- 
jects underwater despite turbulent undersea conditions. (Pic- 
tured clockwise from left are a pulley wheel, chain, gun, anchor, 
and wrench.) The system, developed by EMI Ltd. of Britain, 
features a new ultrasonic image-converter tube with a specially 
cut, 100-mm-diameter quartz lens. 
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electronic reader several meters away. The device, developed 
by Los Alamos Scientific Laboratory, should alert ranchers to 
sick livestock early to prevent epidemics. 
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Aircraft computer cuts fuel consumption from two to seven 
percent by helping flight crew maintain the most efficient speed. 
The system, developed by Lear Siegler, analyzes variables such 
as climb rate and turbulence that affect plane's performance. 
Results are displayed on the screen and on flight instruments 
in the form of target needles showing ideal readings. 
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Simple white canisters are дыг: іп а new artificial kidney 
that's said to closely mimic the workings of the human kidney. 
Each canister holds 5000 hollow, capillary-like filters that 
cleanse the blood being pumped through. The ultrafilters, de- 
veloped by Amicon Corp., remove some toxins more efficiently 
than the circulating fluid used in kidney dialysis. 


Mr. Karpov and our computer. 


Soviet chess champion agrees to endorse 


The new $100 JS&A chess computer will Б. 


make computer chess an affordable game for 


the American consumer. 


Anatoli Karpov is the undisputed World 
Chess Champion. Last month, JS&A chal- 
lenged Karpov to play against our chess 
computer. We offered him $50,000 and a per- 
centage of each unit we sold if he beat our 
game. 

Karpov rejected our offer and quite frankly, 
we were at a loss to explain why. 

Our concept was simple. If Karpov played 
against our computer, he would focus world- 
wide attention on our product. This attention 
would: increase its sales and win or lose, we 
would sell more computers. 

We had to sell more computers. We wanted 
our unit to sell for $100 even though units with 
similar capabilities were selling for up to $400. 
But we had to do two things to keep our low 
price: First, we had to manufacture our unit in 
Hong Kong where labor costs are very low. 
Secondly, we had to sell large quantities to 
keep production costs down. 

When we first announced our challenge, the 
Soviets rejected it. Could Karpov have been 
afraid to play against it? Or was the circus-like 
atmosphere that might surround the event not 
in keeping with the prestige of the coveted 
world title, even if Karpov won? 

Quite honestly, we had no idea. So we 
asked Karpov for an explanation and got one. 
Here's what he said: 

“1 can appreciate your desire to sell the 
JS&A Chess Computer but you have missed 
an important point of the entire challenge. It 
took somebody to program the unit and since | 
am the world's chess champion, it is highly 
unlikely that the programmer person could 
beat me. You Americans have a saying, 
"Garbage in, garbage out." 

Karpov continued, "Your unit is definitely a 
good product. | played several games at level 
six and found it to be a challenge even for me. 
What | like about your unit is that it is priced low 
enough so that most Americans can afford the 
unit and this will help promote chess." 
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The JS&A Chess Computer indeed has six 
levels of chess. Level one is perfect for 
beginners. Level six is a real challenge for any 
Soviet Chess Champion. 


LIKE PLAYING KARPOV 

The system is the perfect way to sharpen 
your chess skills. It not only has six different 
Skill levels, but if you are playing against the 
computer at level two and you are beating it, 
you can switch the unit to level six. It's like 
having Karpov as your new opponent right 
during mid game. 

To play against the computer, you enter 
your move on the unit's keyboard. You then 
wait until the computer examines all its options 
and selects its move. You then move the 
computer's chess piece to correspond with its 
request as shown on the display. A board 
layout is provided to show you where each 
chess piece should be moved. 

The JS&A Chess Computer is programmed 
for such complex functions as castling, pawn 
promotion and enpessant. It also allows you to 
start in midgame, setting up any situation you 
choose. This is perfect for those players who 
wish to examine particularly intricate problems 
and allows for an infinite number of game 
variations. 


SHARPEN SKILLS 

If you already play chess, the JS&A unit 
provides а new chess dimension. If you 
haven't played chess, the system is a good 
way to learn and sharpen your skills. 

The JS&A Chess Computer measures only 
2V8 x 478 х 87в and weighs just a few ounces, 
so if service is ever required you can slip it in its 
handy mailer and send it back to our prompt 
service-by-mail center. Service should never 
be required, but it is reassuring to know that 
service is an important consideration in this 
program. 

JS&A is America's largest single source of 
space-age products—further assurance that 


American chess computer in surprise 
answer to computer challenge. 


your modest investment is well protected. 

We suggest you order a JS&A Chess 
Computer and use it for 30 days. Play against 
it. Raise or lower the level as you play and 
watch how the computer's personality can 
change right in mid game-from a tough 
competitor to a push over. 

Test our level six and see if you'dhave much 
of a chance against the Soviet Champion 
Karpov. Then, after you've really given it a 
workout, decide if you want to keep it. If not, 
you may return your unit within our 30 day trial 
period for a prompt and courteous refund, 
including your $2.50 postage and handling 
charge. There is no risk. Each JS&A Chess 
Computer comes complete with instructions 
and an AC adapter (no batteries are required). 

To order our JS&A Chess Computer, send 
your check for $99.95 plus $2:50 for postage 
and handling (Illinois residents please add 5% 
sales tax) to the address below or credit card 
buyers may call our toll-free number below. 

Karpov to!d us (and this is a direct quote) “1 
have played all the rest of the American chess 
computers and find that the JS&A unit is the 
best value for the dollar. | will accept an offer to 
endorse the game, however, you can forget 
about your $50,000 offer and spend the money 
on advertising to spread the word." 

Thank you, Mr. Karpov. We appreciate your 
honesty and your generosity and we promise 
to spread the word. 

And you can help us America. Order a JS&A 
Chess Computer at no obligation, today. 
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A THAT 


THINK 
Dept.PS OneJS&A Plaza 
Northbrook, Ill. 0062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 
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Inteódacing the Pm 1979 Mercury Marquis. 


Take the Ten Minute Test Drive and discover a new 
Marquis standard of driving comfort. 


You owe it to yourself to spend ten minutes 
comparing the 1979 Marquis to last year’s 
Marquis, and comparing its EPA Interior 
Volume Index ratings to any full-size car. 

Minute 1: Check the luggage capacity. 

No American car has more. With the new mini 
spare, there’s even more room than last year. 

Minute 2: Settle into more spacious interior. 
More shoulder room and hip room than any 
"79 Buick, Olds or Cadillac; there's nearly half 
a foot more hip room in front. The 79 Marquis 
is even roomier than last year. 

Minute 3: Take corners flatter. 

Marquis has a new rear suspension. A four-bar 
link design with axle centered coil springs, 
front mounted shock absorbers and larger 
bushings at all suspension points. 

Minute 5: On bumps, dips — more stability. 
Lincoln-Mercury took years creating a tradi- 
tion of Marquis riding comfort. Ten minutes 
on the road and you'll discover how far we've 
come in 1979. 


Minute 7: Handle with new maneuverability. 
A reduced steering ratio makes steering more 
responsive, maneuvering in tight places easier. 


Minute 9: View the road through expanded 
glass area all around you. 
More glass, a lower hood and new seating give 
you a commanding view of the road. 


Minute 10: Read more visible instruments. 
Operate more accessible controls. 
Dials are positioned to be read easily. Horn, 
wipers, high beam switches are mounted on 
thesteering column virtually at your fingertips. 

Listen to former Buick and Olds owners 
who drove Marquis and bought it. 
Dial toll-free (800) 228-2400. (In | 
Nebraska, (800) 642-8888. Alaska бе a 
and Hawaii, (800) 228-2424.) Gay 
Listen to what some of them have 
to say. Then take the Ten Minute 
Test Drive yourself. You owe it to yourself. 

Anew Marquis standard of driving comfort. 


MERCURY MARQUIS 
LINCOLN-MERCURY DIVISION 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


What's a reciprocal ? 


One of the things many owners of 
pocket calculators unexpectedly find 
themselves relearning is what reciprocals 
are all about. As we all were told in 
school, the reciprocal of any number is 
merely one divided by that number. 

It's amazing how many kinds of calcu- 
lations—pumping and flow problems and 
equations involving electronics and elec- 
trical resistance—make use of this simple 
idea. That's why just about all advanced 
handheld calculators and even many of 
the simple models have '"1/x" keys. 

This special key is more a conve- 
nience than a necessity, however, 
since you can find a reciprocal in less 
than a second with almost any calcula- 
tor. You merely enter 1 and then 
divide by the number. Or, if the 
number is already in the display, use the 
calculator's constant feature to find 
the reciprocal by pressing divide, 
equals, or divide, equals, equals (de- 
pending on your calculator). 

There's a fundamental use of recip- 
rocals that's important to know about. 
It often happens that you reach a point 
in a calculation where you must divide 
a number by the one in the display. 
How do you go about doing this with- 
out using the calculator's memory—if 
it has one—or a scratch pad? You just 
take advantage of the fact that divid- 
ing by a number is equivalent to 
multiplying by its reciprocal: Change 
the number in the display to its recip- 
rocal, then multiply by the other 
number instead of dividing into it. 

If that's not quite clear, run through 
an example. Suppose you've added up 
a series of gasoline purchases, finding 
that they total 49.2 gallons. To divide 
that into a trip-odometer reading of 
987.1 miles you press the reciprocal 
key or divide and equals, then multiply 
by the 987.1. You should find that the 
car is getting 20.06 mpg. 


Reciprocal problem 


If you drive somewhere at a steady 20 
miles per hour and return going 30, 
what's your average speed for the 
round trip? If you've ever been trapped 
by this oldie, you may have been wary 
when tackling the problem іп the 
January issue. 

That one asked you and your calcu- 
lator to figure out the average shop 
time required to make a bowl if you 
can turn one on a lathe in 35 minutes 
while your partner needs 60 minutes, 
assuming you work equal times. 


The reason the quick answer of 47.5 
is wrong is that it fails to take into 
account that you make more bowls 
during the work week than your part- 
ner does and so should count more 
heavily in the average. A good general 
way to look at this quite common type 
of problem is to note that you make 
1/35 of a bowl in a minute while your 
partner can make only 1/60. So each 
two minutes of shop time produces 
1/35 plus 1/60 of a bowl; and 2 
divided by the sum of those fractions 
gives the portion of a bowl produced in 
one minute. The reciprocal of that 
figure is the answer you're looking for: 
44.21 man-minutes per bowl. That's 
enough different from the obvious— 
and wrong—answer to be significant, 
if you're doing cost accounting. 

The old problem mentioned above, 
in which you drive somewhere at 20 
mph and return at 30 mph, may seem 
different. But it tempts you into the 
same fallacy of averaging together 
figures that need different weights. If 
you get 25 as the answer you've failed 
to note that although you've gone 
equal distances at the two speeds 
you've not spent equal times. You 
can't get a meaningful average Бе- 
tween two speeds over the same 
distance unless you give the slower leg 
a bigger part of the average. 

Once again, reciprocals make її 
easy. Add 1 divided by 20 to 1 divided 
by 30. Then divide by 2 and find the 
reciprocal. Or you could use algebra: 
Assume a convenient distance, say 60 
miles each way. In five hours you went 
120 miles, so... 


Doughnut puzzle 


The torus, a shape of which a doughnut 
is one example, has long fascinated 
mathematicians. How could you find 
the volume of one—an inner tube, 
say—without dunking it in water to 
measure displacement? Whatever your 
method, try calculating the volume—in 
cubic feet—of a torus with an outside 
diameter of 197 cm and a hole diameter 
of 179 cm. The answer and logic behind 
it will appear in the May issue. 


That cable puzzle 


There's some interesting trig involved 
in checking the solution published in 
January for the tricky cable problem. 
The original baffler was how to con- 
nect houses at the four corners of a 10- 
kilometer square, using no more than 
28 kilometers of cable. You can do it 


by connecting two adjacent corners by 
lines that meet at 120 degrees, repeat- 


ing from the other two corners, then 
joining those intersections. 

But how can you measure those 
lines to show that the cable will be 
less than 28 kilometers? The definition 
of a cosine plus a bit of algebra will 
tell you that each of the lines from 
corner to intersection (a in the dia- 
gram) is 5 divided by the cosine of 30 
degrees. Distance from intersection to 
the nearest side of the square (c) must 
be half that (from the definition of a 
sine and the fact that the sine of 30 
degrees is one-half). So total cable will 
be four times the distance from corner 
to intersection (a), plus line b (which 
is 10 minus two times c). 

Plugging in the correct values for a 
and c is a cinch if you have a scientific 
calculator with trig ratios on it. Other- 
wise use a table or the approximating 
formula given in detail in the January 
issue. However you arrive at the trig 
ratios, you've solved the problem if 
your answer shows that 27.32050807 
kilometers of cable will do the job. 


Sharp take-along 


Barely three inches long and half an 
inch thick, here's a calculator meant to 
be taken wherever you go. Along with 
the usual arithmetic functions and 
memory and percent keys, there's a 
separate currency-conversion memory 
system. It also operates as a digital 
watch, world time teller, stop watch, 
alarm clock, calendar. At $80 recom- 
mended retail price, it's the CT-500 by 
Sharp Electronics Corp., 10 Keystone 
Place, Paramus, N.J. 07652. 05] 


PS calculator columnist Darrell Huff 
(P.O. Box AS, Carmel, Calif. 93921) 
is the author of How to Lie with Sta- 
tistics, How to Take a Chance, and 
other works. He welcomes comments, 
solutions, and suggestions. 
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Any 


That's because SNAPPER mowers, tillers and 
tractors have reputations as top quality, superior 
performance, time-proven machines. They're all 
easy to maintain and designed to deliver years 
of dependable service. They not only help you 

to get your work done faster but have 
substantial versatility. 


For example, SNAPPER walk-behind mowers 
not only prepare a well-groomed lawn but also 
can broadcast, vacuum, and with inexpensive 
attachments, can bag, shred or mulch. SNAPPER 
rear-engine riders with on-the-go shifting in five 
forward speeds provide the ability to quickly 
match cutting speed to grass conditions; to slow 
down in heavy grass, to speed up in sparse areas. 
Those with extra “High Vacuum” power can 
mow and bag up to 30 bushels of cuttings 

| without stopping to empty. 
SNAPPER tillers not only till but convert to 
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way you cut it... — 
its a snap with SNAPPER! 


walking garden tractors which can plow or culti- 
vate. The new SNAPPER garden tractors accept | 


a variety of accessories and attachments for 


lightening the work of iawn care, gardening and 
winter snow removal.They range from 12 to 

18 horsepower; some with twin cylinders for 
more usable power. 


See the Yellow Pages for the SNAPPER dealer 

in your area. He specializes in selling SNAPPER | 
power equipment and in servicing what he sells. 
For further information, write McDonough 
Power Equipment, McDonough, GA 30253 

Dept. PS039 


ay Lawn & Garden Equipment 
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NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


“Plug-in” tubes assemble into varied structures 


Joined through openings іп larger, 
anchoring tubes, metal and plastic 
tubes of different sizes could be joined 
in varied configurations, says this 
inventor, to form the frames of bridges, 
buildings, vehicles, and many other 


structures. It's claimed that the rivet- 
free joining system could improve 
stress resistance in three dimensions, 
increase load capacity of many materi- 
als, and simplify the manufacture and 
pre-assembly of constructions. 


Wind vanes help steer boat 


Two oppositely angled fins on this 
wind vane would be geared to a small 
boat's rudder post through a spacer 
beam. It’s said this would provide a 
smoother, more efficient self-steering 
apparatus because wind shifts would 
create differential forces on the out- 
board vanes. Leverage as well as wind 
force would act on the geared rudder 
to correct course smoothly. 


Van bed restrains cargo 
Cut to interlock on the floor of a van or 


pickup, these strips of perforated 
sheet—similar to wooden pegboard— 
would let you plug in suitable ties, 


wedges, or pegs to keep cargo from 
shifting during transit. The floor could 
be left in place for other uses of the 
vehicle, lifted out for storage, or 
stacked flat against the van’s walls. 


The following patents have been issued on these inventions: Struc- 
tural tubes—Defensive publication T964,001 to T. Ferwerda, Scars- 
dale, N.Y.; Cargo retainer—No. 4,027,892 to J. Parks, Franklin, Wis.; 
Dispenser cap—No. 4,079,859 to T. Jennings, Short Hills, N.J.; Self- 
steerer—No. 4,031,842 to A. Simpson, Springfield, Mass.; Knock-down 


Dispenser measures and pours 


Screwed to the neck of a standard 
bottle or other container, this dispen- 
ser would let you pre-measure and pour 
an exact quantity of liquid or powder. 
A tube angled from the bottle into the 
dispenser would allow you first to fill 
the capped dispenser to the desired 
level, then to tilt the bottle gently and 
pour off the measured amount. 


Trunk knocks down for storage 
The molded upper and lower shells of 


this rigid plastic trunk would, іп 
knocked-down condition, enclose the 
sides, ends, and trays for compact 


storage. Concentric rings with mated 
fasteners would permit quick assembly 
or disassembly of the space-saving 
trunk. Assembled, the top shell would 
hinge to the back wall. 


storage trunk—No. 3,935,931 to A. Kaplan, Hewlett Harbor, N.Y. 

Copies of patents may be ordered, by number, from the Commission- 
er of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 
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Sharpen your 
chain saw like a 


This 
revolutionary 


chain saw sharpener ~ E Er 11 D A M. | | Turbo speedster 


grinds a razor sharp 


is a '4" electric hand drill. The 
Pro Sharpener* assures the ча 
correct grinding angle and a [ pro Sharp Corporation 


rre ngle on the road. 
built-in gauge maintains the || mcr ce DAIT The 924 is fast—150 mph—and 


proper guide height. dad н M Porsche will soon raise the output 


edge on any size chain x: = i j- USE í EN | | STUTTGART, W. GERMANY 
saw using a specially made чаш М к> ча By adding a turbocharger, Porsche 
grinding wheel. АП you supply a bi s has taken its 924 coupe out of the 


ranks of ordinary sports cars and 
turned it into one of the quickest 


| | $1.95 postage and handling per unit ($3.00 outside of its super-luxury 928 engine so it 
The Pro Sharpener produces | ap piu check, money order or Master Charge. remains the company's flagship 
| ! | No C.O.D.'s. | | 5 1р. 

а ground edge—much sharper рыи The European version of the 924 
than a filed edge. Comes com- | Conn. Residents add 7% sales tax. that I diove jumps tigin Pin {Б 60 
t AS : RIEN a a i LC : à | | 4 Й s 
plete with three grinding Address pcm: mph in just over eight seconds. 
wheels (enough for up to 30 City. fini  — — fip — The factory claims that it will go 
sharpenings) plus a hand file ыры: поа осетра grinding wheel size even faster—less than 7.8 seconds. 
adapter. | ORE ا‎ SSN M ccst The 924 Turbo uses the body 
"Patents pending | 30 Day Unconditional money back quarantee. PS-39 | and chassis ( with revisions ) that 

= | | are offered in the regular 924 mod- 
CES к EIE el. Engine size remains the same, 


SUPERTOP YOUR VAN [>ы Жай ME E 
SUPERTOP YOUR VAN zd. MEAM 


m That’s in the European version. 

The U.S. version (to be intro- 
duced in August as a 1980 model) 
will be rated at 150 hp, and include 
a "long fifth-gear ratio" that will 
provide good fuel economy while 
not affecting the performance of 
the lower gears. 

The 924 without the turbo is 
rated at a docile 110 hp, and its 
zero-60-mph time is a sedate 12 sec- 
onds [PS car test, Nov. ’78]. 

The turbo engine layout was re- 
shuffled to make more room under 

NE | beo o. the sharply sloping hoodline, and 

MaxiVan — $815 i Tus NC TO. B : 
FULLY INSTALLED ON | 3 | и. UM SUM) | Ge mark om ч ема саа "to 
spem OMEA > анаа i se Pick up and go! | the right side from the left. Valve 

ur sieei-reinrTorced, » TOoam-insulatecd, à; EL А 

molded fiergass Superrop aves you те | | YELLOWSTONE | | location and combustion-chamber 
maximum in strength and insulation value | Send for free 1979 Catalog. | required йе c Bndeéshead sand 
at minimum weight; a full 62" of headroom 18 pages, full color. piston chase thodgh ihe exigi 


in cargo area. Beautifully streamlined one- | Cami ss 
piece top complements your van. Price in- Country Club and Camino trave package has the same size and 


trailers and fifth wheels, Capri park 


audes compete reato and sing || ‘dal nd Самын mitia proportions as always. 
stant only: tops are тн эи E uninstalled. | Маме | QUAM ен ү» سا‎ 
send 25c for quick-response literature, or Address —— MSIE demum Е : а МА =; А 
write or call us for a firm appointment. Save | fuel pump, an additional oil cooler, 
this ad; it may not be repeated this season. 0o ————— and repositioning of the starter and 
| | Bate oia a PN ES. generator. 
Diner ESTAS VAM NF . | i : Price will be about $20,000, ver- 
Sans i Yellowstone, Inc. mA! | su 0 -tui 324 — 

LIGUGLOSS ШВЕЯ JDP Dope PSOM | | | sus $14,000 for the non-turbo 924. 
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It was only a stool 
for my daughter... 
but you can't imagine 
how proud I felt 
when I gave it to her! 


By Jim Howell 


It was my first real woodworking project. 
My 3-year-old daughter, Becky, had 
outgrown her high chair. My wife and I 
shopped around for a stool so Becky 
could sit at the dinner table. But the 
prices shocked us. $40 to buy a rather 
skimpy-looking stool...that wasn't even 
finished! 

So I decided to try to build the stool 
myself. I had just purchased a Shopsmith 
Mark V -- a unique 5-in-1 woodworking 
tool and I was, quite frankly, anxious to 
give it a try. 

Now, making a stool “from scratch" 
may sound like a simple project -- but 
actually, it's rather complicated. You 
have to drill the holes for all the legs at 
exactly the same slight angle, so that the 
legs taper out perfectly. The seat has to 
be beveled and sanded just right for that 
professional look. And you sure couldn't 
make nice-looking legs without having a 
really fine power lathe! 

In short, it's a project I never would 
have dared tackle with my old-fashioned 
saw and a few hand tools. 

Well, I finished the stool and it was 
absolutely perfect! It actually looked a 
lot more professional than the unfinished 
one we saw for $40. Yet, it cost me only 
$11.00 for everything -- the wood, the 
glue, and the finish! 

My Mark V made it easy. All I did was 
set-up for each operation and flip the 
switch. 

But the real pay-off came when I 
proudly presented the finished stool to 
little Becky, and told her I'd made it 
just for her. I wouldn't trade the smile 
she gave me for a million dollars! 

My wife is so impressed with the stool, 
she always brags to guests who stop by. 
Doing the project from start to finish 
gave me areal sense of accomplishment. 
That's the best thing about woodworking 
as a hobby -- you get back something 
valuable for your time! 


Long before I ever heard about the 
Shopsmith Mark V, I had always enjoyed 
the relaxation of working with my hands 
after a day on my regular job. 

But there were an awful lot of ''do-it- 
yourself" projects that I simply couldn't 
handle with the small, hand-held power 
tools I owned. Whenever [I tried a project 
with any complexity to it, I'd really botch 
it up! 

When I read about the world's only 
multi-purpose power tool, the Shopsmith 
Mark V, I learned that it contains the 
five most needed woodworking power 
tools in one single, precision unit. 

Getting a table saw, a lathe, a horizontal 
boring machine, a vertical drill press, 
and a disc sander all combined into a 
single tool made sense -- both because of 
the big savings in cost compared to 
buying five separate tools, and because 
of all the space it saved me! 

I could see how it would save me a lot 
of money, and let me tackle those really 
professional-looking projects and home 
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It's a 10" Table Saw 
with 48" rip capacity 


It's a 34" Power Lathe 
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It'sa 12" Diae Sander i 
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repairs I'd always wanted to do! So I 
decided to take advantage of Shopsmith's 
30-day no-risk home trial. . .andI’m sure 
glad I did! 

I recommend that anyone interested 
in a relaxing hobby -- that saves you 
money, and pays off in so many ways, 
consider setting up a first class wood- 
working shop with the Shopsmith Mark V. 


Note: The above is a true story. However, 
the names have been changed on request. 


Raggedy Ann® doll “Knickerbocker Toy Co. 


To receive, by mail, an informative 
free booklet, “What to Look for When 
You Buy Power Tools", plus all the 
facts about the Shopsmith Mark V 
and its “big-job” capabilities-mail 
the coupon below. There's no cost or 
obligation for this service. Mail to 
Shopsmith, Inc., 750 Center Drive, 
Dept. 1800 , Vandalia, Ohio 45377. 
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It's a 16%” Vertical 


Drill Press Machine 


; Dept. 1800 i 
750 Center Dr., Vandalia, OH 45377 


{ Yes, please mail me your Free Information Kit on the Shopsmith J 
à MarkV. I understand there is no obligation, and no salesman will visit. | 
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LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Over-the-air pay TV 


| recently added a new channel to my 
TV set on which | can watch full-length 
original movies that haven't been 
bleeped, edited, or breached at the 
most exciting part by a hemorrhoid 
commercial. | just flip a switch and 
there's Smokey and the Bandit, Benji, 
and Damnation Alley, to name just a 
few. 

Its not cable—this is Wometco's 
new over-the-air pay TV. For $13.95 a 
month, you get a special antenna and 
a decoder box installed in your home. 
The antenna for my area is tuned to 
channe| 68 UHF and connects directly 
to the decoder at the TV. The decoder 
box unscrambles the TV picture, con- 
verts it to channel 3 VHF (for my set) 
and removes the audio portion of the 
signal for its own internal amplifier 
and speaker. The result: | get to see 
feature movies without hiring a baby 
sitter or standing in line at the corner 
theater. What's more, | save about $8 
for two tickets and the baby sitter's $5 
fee. 

Technically the picture quality is 
excellent—as good or better than any 
direct cable system l've seen. Not so 
for the audio, however. You don't hear 
the movie through your TV set. The 
audio is processed in the box and sent 
to an internal four-inch speaker (a 
guess, since the box is sealed against 
tampering). It ends up sounding like a 
drive-in movie, and you can't easily 
videotape the shows either—you'll get 
a picture but no sound. That, of course, 
may be the manufacturer's purpose, 
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but the result is you're tied to Womet- 
co's programming schedule: two differ- 
ent movies a night, the first repeated 
after the second. 

About 10 different movies are shown 
each month on a revolving schedule, 
50 you can easily arrange to see them 
all. 

Wometco (1309 Utica Ave., Brook- 
lyn, М.Ү. 11203), is one of just a few 
over-the-air pay TV systems available. 
It has about 29,000 subscribers, and is 
gaining about 800 to 1000 monthly. It 
will be interesting to see just how it 
does against its competition—cable 
TV—with more townships wired daily. 
But for now, pass the popcorn. 


RCA gets aleg up 


Remember Nipper? He first appeared 
in 1901 on the first RCA gramophone 
ad—' His Master's Voice." Now RCA 
has gone to the dog again—he has 
been collared as the logo for all new 
RCA audio and video products. 

But wait, that's not the tail-end of 


the story. Nipper was a real fox terrier 
pooch born near Bristol, England, in 
1884, and he really did look into a 
gramophone that way. He was cap- 
tured on canvas by Francis Barraud 
(shown in photo below), the brother of 
М№Міррег'ѕ real master, who died. Times 
were ruff, so Barraud sold the painting 
and rights to RCA for £100. Nipper 
died in 1895, but his bonefied replicas 
live on. However, reproducing him will 
not come as cheap. It's estimated that 
the logo, along with the ad campaigns, 
will put the bite on RCA for some 58 
million a year—and that's nothing to 
shake a stick at. 


Quick looks 


© Bell & Howell will soon be introduc- 
ing a new home-TV projection system. 
Using three in-line five-inch projection 
tubes, the system is designed to work 
with any conventional flat screen so your 
home-movie screen will do. It produces 
a 36-by-48-inch picture (60-inch diag- 
onal) and will sell in the $2000 range. 
When the system is introduced, B&H 
will be joining some 50 other makers of 
projection TV's. 

© RCA has developed a new 
storage media for computers, an opti- 
cal disc. (Now we know where all that 
video-disc technology went.) Capacity 
of each disc: one trillion bits of info. 

e Now you can swap video 
cassettes of feature movies by joining 
one of the first “rental” libraries. One 
company claims to have 600 feature 
films on hand for buying or swapping. 
Typical fee to borrow a tape against 
one you already own is $10. A free 


booklet is available from  Discotron- 
ics, inc., БО N. Main St., Cranbury, 
N.J. 08512. 

e 3M has just entered the 


VHS home-video-tape market: A two- 
hour blank tape is $17.95; four-hour 
version is $24.95. 

€ While American TV is on the 
threshold of better sound quality, ads 
in latest Japanese papers are now 
pushing stereo TV. JVC already has 
plans for a stereo VCR for next year. 

© Teletext, the transmission of 
information from a central computer to 
your home, has been successfully 
tested in Britain for some time. Now 
trials are underway in Salt Lake City 
by KSL-TV and Texas Instruments. If it 
works—and the FCC approves it—we 
may be able to use our TV sets to buy 
cars, play quiz games, or vote. 


A PS P.S. 


There's more to know about highway 
hi-fi than just audio specs, according 
to a book called Carsound Fact Book 
and Shopper's Guide. You should also 
be aware of noise suppression, security, 
power levels, and custom installations. 
There's also a chapter on the newest 
units from Panasonic. A bit biased? 
Perhaps, but that's who produced the 
book. It's yours free by writing Pana- 
sonic Carsound, Consumer Affairs, One 
Panasonic Way, Secaucus, N.J. ü: 


Think of them as accurate, full-range speakers 
that just happen to weigh 9.2 oz. 


Panasonic Duo-Cone" headphones. 


It's a scientific fact: You don't 
hear music through headphones 
the same way you hear it through 
speakers. Panasonic knows that 
and we ve done something 
about it: Panasonic Duo-Cone 
headphones. The headphones 
with high-velocity Duo-Cone 
speakers designed to match the 
acoustic characteristics of the 
human ear. 

As the sound travels 
through the air either “live” or 
from a free-standing speaker, 
the contours and canals of the 
ear create two major frequency 
peaks which cause certain 
musical tones to sound louder 


than others. By recreating both 
of those peaks, our Duo-Cone 
headphones sound more like 
accurate, full-range speakers. 
Rich, full and natural. With just 
the right tonal balance between 
lows, midrange and highs. 

And since Panasonic 
Duo-Cone headphones actually 
consist of a small speaker within 
a larger Speaker, they have a 
frequency response that's not 
matched by even the best 
records and FM stations. 

They also respond quickly 
to musical transients for 
a well-defined sound. And 
require only small amounts of 


Panasonic. 


just slightly ahead of our time. 


power to achieve rock-concert 
volume levels. 

But whatever kind of music 
youre into, Panasonic Duo-Cone 
headphones are designed 
for easy listening. Light weight 
combined with an adjustable 
headband does wonders for 
your head. While soft, non- 
isolating foam-cushioned pads 
do the same for your ears. And 
the prices? They'll do wonders 
for your budget. 

The Duo-Cone headphones 
by Panasonic. Don't think of them 
as just lightweight headphones. 
Think of them as accurate, 
full-range speakers. 


PS car test & driving report 


Plus 


mid-size 


coupes 


GM's new front-drive cars 
lead the way 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


General Motors has made sweeping 
changes in its '79 personal-luxury 
cars while its competitors— Dodge 
Magnum XE and Ford Thunder- 
bird—are virtually unchanged. The 
Buick Riviera and Oldsmobile Tor- 
onado are totally revamped and 
clearly show it. 

This month we test the all-new 


Personal luxury: clockwise from left, Buick Riviera 
S, Dodge Magnum XE, Oldsmobile Toronado Diesel. 


Riviera S Turbo, Toronado Diesel, 
and the minimally changed Mag- 
num XE. (A Ford Thunderbird 
was to have been included, but was 
heavily damaged en route to us, 
and we were not able to find a 
replacement in time. But the '79 
Thunderbird is virtually identical 
to the ’78 model we tested last 
year. ) 

The Buick and Oldsmobile were 
the most interesting. The turbo- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 

| An excellent rating is 5 points: very | 

| good, 4; good, 3; fair, 2; poor, 1; very 

| poor, O. 


RivieraToronado Magnum 

S-type Diesel E 
| Fuel economy 2 
Acceleration 5 
Braking 4 
| Handling 4 
Maneuverability 5 
Ride comfort 5 
Quietness 4 
Roominess 4 
Visibility 1 
Entry/exit ease 4 
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charged V6 engine and front-wheel 
drive are both firsts for the Riviera. 
And the 350-cu.-in. Oldsmobile V8 
diesel makes its bow in the '79 
Toronado. Both also have indepen- 
dent rear suspension for the first 
time. 

Continued 
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Since Columbus first came ashore 
here, sailing men have been littering the 
brilliantly blue Bahamian waters with 
shipwrecks. Some carried treasure, some 
crowned heads. But the strangest of all 
carried a train. 

Hell for ships, heaven for divers. 

The train lies off Eleuthera's northern 
tip, scattered on Devil's Backbone Reef. 
At least six wrecks are strewn here: a 
diver's paradise, we thought, and a per- 
fect place to hide a case of C.C. 

We headed for Romora Bay Club on 
Harbour Island. The club could provide 
us a launch and guides to explore the 


Ihis is exactly where the case lies. 


reef. Nearby Dunmore Town could offer 


Bahamian entertainment, complete 
with Canadian Club. But no one could 
provide us with a reliable story of how or 
when the train had sunk on the reef. 
Seek groupers, and bring muscles. 

We combed Devil's Backbone till 
we found a devilish place to hide our 
Canadian Club. 

To raise the C.C., you'll need scuba 
gear guts and muscle: it weighs 200 
pounds. Start where a ‘dinner boat" 
went down on Devil's Backbone. Follow 
a channel across the reef to an old Ward 
Line steamer wreck (try this only in 
bright sunlight or you'll lose your boat). 
Take a bearing from its bow. Not more 
than 200 yards along, where the reef 
slopes into deep water and a big Nassau 
grouper lives, we sunk the watertight 
case of Canadian Club. 

May your seas for the search be as 
smooth as our whisky. Note: nonswim- 
mers may discover their own Canadian 
Club adventure at bars or local package 
stores by just saying “С.С., please.” 


vorld's strangest shipwreck... 
case of Canadian Club. 
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“The Best In The House” ® 


is even better in the Bahamas. 


© 1978 R. J. Reynolds Tobacco Co. 
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That Cigarette Smoking Is Dangerous to Your Health. 


Riviera S Turbo 

The Riviera was the standout. 
Its 231-cu.-in. V6 engine may look 
lost under the massive hood, but it 
puts out nearly the power of the 
V8, thanks to the turbo. Buick 
rates the Riviera Turbo at 185 hp., 
which is true at higher engine 
speeds, but there was a flat spot in 
the power curve of our test car. It 
showed up most often in city driv- 
ing, between 25 and 35 mph, where 
pickup was rather slow. 


Riviera locked left-side brakes during 
cold braking test, but was still controll- 
able and stopped straight. 


Virtually flat floor resulting from front- 
wheel drive of new GM E-body cars 
means more comfort for driver and pas- 
sengers, with plenty of room to stretch. 


EPA fuel mileage (тро) 


In zero-to-60-mph acceleration, 


the Riviera took just over 14 

seconds, about a second slower s " 

than with a V8, Once the turbo- Se "v m" 

charger took over, though, accelera- $2 52 Ы 

tion was strong well beyond the — к Ко 1, 

legal speed limit. T 12—51—14 
Continued Calif. city 15 21 13 


PS 5OOO-MILE TEST 
OLDSMOBILE TORONADO 


ecd 


When I got into the Toronado for its lane-change test- 
ing right after finishing the Riviera's, I made a mental 
note to slow my approach considerably, because I 
knew the Riviera's handling package would make it 
faster than the Olds. Keeping that in mind I 
approached about seven mph slower, carefully turned 
the steering wheel, and promptly flattened two pylons. 

The difference in handling between the two cars was 
hard to believe since they use the same chassis and 
suspension system. The only differences were in the 
Riviera's use of stiffer components, but those differ- 
ences proved substantial. Oldsmobile's engineers did 
not upgrade ride and handling to the level of the rest 
of the new car's design, and that's too bad, because it 
flawed an otherwise nice car. 

On the road the Toronado displayed the soft, mushy 
ride our track testing had predicted. Its handling was 
acceptable but the Riviera's was much better, with a 


ride that was only slightly firmer. In the rain the 
Toronado was somewhat lacking in stability, but it did 
quite well in snow. Around town, maneuverability and 
parking ease were good for a car of Toronado’s size. For 
normal driving the brakes were fine, but weren't parti- 
cularly good when used hard. They locked easily and 
lacked directional stability. 

While a diesel may not be right for everyone, this 
one was still impressive. Its acceleration wasn't neck- 
snapping, but it was respectable. And the 22- to 24- 
mpg highway fuel economy we got during high-speed 
cruising wasn't hard to take (and could have been im- 
proved by slower driving). 

There were some diesel-related problems, however. 
First, diesel clatter was very noticeable at idle and 
when accelerating. At highway speeds, though, normal 
wind noise did drown it out. Second, our test car 
almost always produced some smoke and smoked 
heavily on acceleration. There was also a minor fuel 
leak but that was quickly repaired. 

Visibility was very good to the front and sides but 
not to the rear, mainly due to the Seville-like roof. The 
driving position was very good and the plush interior 
comfortable, with an abundance of convenience items. 
Unfortunately the power mirrors failed and the power 
windows very nearly froze open. 

Our assistant, who accumulated most of the mileage 
on this test, particularly liked the 'Toronado's flat 
front floor. He felt it made long trips much easier 
because it gave more room to get comfortable. 

The new Toronado is almost everything a luxury 
car should be, but its ride and handling do need atten- 
tion. The driver is just too far removed from the road 
and what the car is doing.—Ed Jacobs 
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If you don't drive the car careful- 
ly, keeping it below the turbo cut- 
in, fuel economy will suffer badly. 
While the V6 in the Riviera is 
rated at 16 mpg for city driving 
and 23 on the highway, even mod- 
erate use of the turbo will drop 
those figures by a couple of mpg. 
The way to avoid using the turbo is 
to watch the turbo cut-in lights 
closely. Let up on the accelerator 
when they light up. 

Noise levels in the Riviera pas- 
senger compartment were low, al- 
though not as low as in some other 
luxury cars. Still, the noise and vi- 
bration of the even-firing V6 were 
well controlled, and were virtually 
identical to those of a V8. 

The Riviera was once touted as a 
kind of sporty car—but no more. 
Even though our test car was an S- 
type, Buick's best-handling ver- 
sion, luxury dominated its features 
as its $11,700 price tag suggests. 

The Riviera weighs 3800 Ibs. 
stripped. That’s slightly beefy for a 
sportster, but in our performance 
tests, especially in the low-speed 
test for nimbleness (slalom), the 
car performed almost with the agil- 
ity of a sports car. 


Because of its smaller dimen- 
sions outside, the Riviera, like the 
other GM E-bodies, now seats only 
four. However, rear-seat room is 
about the best you'll find in a 
personal luxury coupe. And the flat 
floor imparts a feeling of extra 
room. 


Toronado Diesel 


The Toronado shares the same 
chassis with the Riviera, but the 
differences in the suspension and 
diesel drive train add up to differ- 
ent performance. After the spright- 
ly performance of the Riviera, the 
Toronado Diesel was a big letdown. 
Its zero-to-60-mph time of 17.8 
seconds—sluggish by any non-die- 
sel standard—put it in the same 
class as some of the lowest-power 
four-cylinder cars. That wasn’t to- 
tally unexpected but it was still 
disappointing. 

The Toronado’s standard sus- 
pension was no match for the 
Riviera's, especially in low-speed 
maneuvering. The soft suspension 
reacted much more slowly and the 
torsion bars would allow bottom- 
out on bumps where the average 
car wouldn't be affected. The stif- 


fer-sprung Riviera showed no ten- 
dency to bottom out, even though it 
also favored a soft ride. 

Unfortunately, our test car also 
displayed bad manners in some 
other ways. On hard acceleration, 
it spewed heavy smoke. "That's 
undignified for a $12,600 luxury 
car, There was also a diesel-fuel 
leak under the hood that brought a 
heavy smell of raw fuel, and there 
was no fixing the loud engine noise. 
You could hear it inside or out, es- 
pecially when starting up on cold 
mornings. 

One interesting change to the 
diesel engine was the new quick- 
starting ignition system. Our car 
fired up after only a five-second 
wait at 45 degrees F. Last year the 
same conditions would have called 
for a 30-to-50-second wait. Even in 
sub-zero weather the new diesel 
will start in six seconds, according 
to Olds. 

Discriminating drivers will note 
a different feel to the Toronado’s 
brakes. They're hydraulically 
boosted (instead of vacuum) and 
feel firmer. They require lighter 
foot pressures, yet there is no prob- 

Continued 
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The Turbo Riviera is no p car. . But its — 


balanced emphasis on fuel economy, performance, and 
smooth operation made it impressive during our 5000 
miles through the Midwest and Northeast. 

You can't tell from the sound of the engine that 
anything but a V8 is under the hood. Overall, the six- 
cylinder engine performs as well as the best of Buick's 
V8’s. The even-firing six runs smoothly and the little 
vibration that exists, compared with a bare V8, is 
soaked up in the heft of the front-drive power train. 

The V6's power curve is a bit different than that of 
a V8. Starting off quickly from a dead stop is the same 
as driving a V8: 'The power is there in abundance, and 
the final-drive gearing makes the V6 feel strong. It 
accelerates to 60 mph in 14.1 seconds-less than a 
second slower than a 350-cu.-in., V8-equipped Riviera. 
But in midrange speeds there's a flat spot; the driver 
gets little response unless he floors the accelerator. 
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On the highway, the engine loafs along and does not 
use the turbo boost often. However, when driving in 
hilly country and with the speed control set at 60 
mph, the turbo boost will cut in occasionally when the 
engine needs extra power to maintain speed. 

The driver is notified of the turbo cut-in by a light 
on the instrument panel that flashes “Turbo.” A 
second light, labeled “Power,” flashes on when full 
turbo boost is being used. The engine runs with six- 
cylinder economy virtually all of the time, and only 
occasionally is the fuel-gulping feed of the turbo 
necessary. Overall, highway fuel economy was 15.8 
mpg, or seven mpg below the EPA's 23-mpg rating. 
The best highway mileage was 17.4 mpg, still well 
below what I anticipated. 

Why isn't economy higher? The best answer is that 
the curb weight of the car overloads the engine, works 
against its best efficiency. The result: Economy drops 
to virtually the same as that of the V8. 

Aside from that, only a couple of glitches showed 
up. Most annoying was the engine knock that accom- 
panies each turbo cut-in. Buick claims that the knock 
does not damage the engine, and that some knocking is 
to be expected before an automatic anti-knock system 
has a chance to retard the spark. Perhaps, but it 
seemed to us a good idea to get rid of the knock— 
which is caused by higher compression ratios due to 
the packing action of the turbocharger. 

А confusing problem cropped up with the speedom- 
eter and odometer. They understated by 17 to 20 
percent, a situation that had me zipping by most other 
highway traffic while seemingly taking a long time to 
reach the 5000-mile-test distance. Someone obviously 
put the wrong gear in the speedometer.—Jim Dunne: 
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YOU CAN PAY ME NOW, OR PAY ME LATER. 


You get two choices when you buy a ear. 

You can look after it right, including changing the oil and 
putting in a new Fram oil filter when you're supposed to. 

Or, you сап neglect it. 

А new Fram oil filter costs about six dollars. А new engine 
could eost you over six hundred dollars. 

But, the choice is yours. 


You can pay me now. e) edd 
Or pay me later. E utolite 


Fram and Aulolite are Bendix Companies 
Fram Corporation. Providence. Rhode Island 02916 


Body roll in hard cornering is clearly 
shown in slalom. Magnum XE (top) 


lem stopping. The optional four- 
wheel disc brakes give short, 
straight stops from 60 mph with 
little pedal effort, even after vigor- 
ous warmup. 

Because the independent rear 
suspension eliminated the bulky 
rear axle, the trunk is spacious. 
Rear passenger room is excellent, 
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showed moderate roll, but could not 
corner as well as Riviera (center), which 
rolled only slightly more when going 


much faster. Mushy Toronado Diesel 
(below) rolled heavily, was slowest. 


partially due to the lower, more 
rearward position of the seat. The 
independent rear suspension 
should make the ride better, but 
the car is far too softly sprung. 


Magnum XE 


Strictly speaking, the Dodge 


Magnum XE isn’t in the same 
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class as the Riviera and Torona- 
do. The GM cars offer new design 
and they’re more luxurious than 
Magnum-—a traditional design with 
simpler technology. Magnum is 
also more sports-oriented and costs 
a lot less, although you can easily 
load it with sporty options that 
bring the price up to $10,000. 

Even with Dodge’s biggest en- 
gine, the reliable 360 V8, the Mag- 
num’s performance was а disap- 
pointment. We averaged 15.1 sec- 
onds for our zero-to-60-mph runs. A 
two-barrel carburetor designed to 
provide better fuel economy than a 
four-barrel diminished perfor- 
mance, Even so, the car was EPA- 
rated at a lowly 14 mpg in city 
driving, lowest in this test. 

Noise levels in the Magnum pas- 
senger compartment were unusual- 
ly high. This was mainly due to the 
$674 T-bar sun roof with removable 
glass panels. Our experience has 
shown that most similar roofs add 
three to four decibels to interior 
noise, mostly from wind roar and 
whistle. For that price the buyer 
deserves better. 

Where the GM cars displayed 
nearly neutral handling character- 
istics with a touch of understeer, 
the Magnum produced oversteer. · 
Doubtless that was helped by its 
less-than-sticky tires, which did 
nothing for braking either. 

Inside the passenger compart- 
ment simplicity is the key. Instru- 
ments are laid out in a predictable, 
efficient scheme, but the steering 
wheel completely hides the radio 
and heater/air-conditioner controls. 

The front seats are set about 
eight inches from the floor and 
could be more comfortable. Room 
up front is more than adequate. 
The center console is very handy, 
offering more storage space than 
the GM cars. Rear-seat room isn’t 
very good; the passengers sit with 
their knees pressed against the 
front seats. 

The two GM cars we tested are, 
of course, all new designs—a difier- 
ent breed than the Dodge and 
different in many ways even from 
each other. Their innovations offer 
advantages but they do have faults 
as well, and there is plenty of room 
for improvement. The Magnum, 
Dodge’s most appropriate competi- 
tor, is an older design—one soon to 
be replaced by its own maker’s new 
breed. In the meantime, the Mag- 
num offers a sporty alternative 
in the personal-luxury-car field. HE) 
For specs and test results, see page 43 


How to Go About 
selling Your Invention 


Do vou have an invention you would like 
to offer to manufacturers on an outright 
sale or royalty basis? The valuable booklet 
we offer free may save you both time and 
money, whether you present your invention 
yourself or employ us to help you. 


This booklet is yours for the asking. It 
guides you through every step. We've been 
in the business over 24 years and we pass 
along most everything we know about pre- 
senting your invention to manufacturers. 
Here are just some of the subjects the 
booklet covers: 


How to Describe Your Invention 
so Manufacturers will take Notice 


The Next Step to Take if a Manufacturer 
Shows Interest 


Approximate Royalty Rates 
Manufacturers are Currently Paying 


If Your Invention is Sold Outright 
for Cash 


Or, Part Cash, Part Royalty 


The Important Points 
in Licensing Agreements. 


The subjects about financial arrangements 
are extremely important if a manufacturer 
has seen the description of your invention. 
drawings, etc., and is seriously interested 
in obtaining the rights to it. 


Why do we give away this valuable infor- 
mation it has taken us so many vears to 
obtain? Simple. We hope when you read our 
booklet vou’ll decide to employ us at our 
reasonable fee, rather than try to do the 
work vourself. But that will be for vou to 
decide. 


Let me take a brief moment to tell you 
about us. First off, we are not promoters, 


evaluators, developers, brokers. Ours is pri- 
marily a technical service which is fully 
explained in the booklet. 


Here is what we do: We write a descriptive 
letter that tells the manufacturer the basic 
idea of your invention. We also prepare a 
folio containing your drawings, specifica- 
tions, explaining how your invention works, 
its uses, its advantages. Then we select the 
manufacturers who potentially should be 
interested. For this service we charge a 
modest fee and the materials we prepare 
are your property. 


We are not patent attorneys. If your inven- 
tion 15 unpatented you should check on 
proprietary rights, searches, patentability, 
etc. If you do not know a Registered Patent 
Attorney, write us. We'll tell you how to get 
the names of all Patent Attorneys in vour 
area and you can make your own choice. 


Back to the booklet. I think you will reallv 
value it. True, I want you as a client but 
only if, after reading the booklet, you think 
you need us. Otherwise, following the book- 
let, vou can do it yourself and do it well. 


So take one moment right now and fill in 
the coupon below. Remember, we are an 
old firm, with an impeccable reputation. 
But in vour own interest, check every in- 
vention firm vou contact. That includes us. 
Check carefully. One thing more, please do 
not send blueprints or models, not at this 
point. Just get the booklet. 


REFERENCES: Your own bank, attornev, 
or Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
DEPT. D-73, FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


—-———--MAIL THIS COUPON FOR FREE BOOKLET- - —— — — 


Mr. K. O. Kessler, President 
Kessler Sales Corporation, Dept. D-73, 


Fremont, Ohio 43420 


Please mail me your FREE Booklet explaining how to go about selling my invention which 
reveals helpful points about offering my invention for sale and explains your service. It is 
understood there is no charge for this booklet now or at any other time and I am not obli- 


gated in any way. 


KLS o —————— ——— 
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Scout II. Carries big loads into little 
spaces... a good combination for 
fishing trips. N 
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Scout SSII. Built to enjoy 
heavy four-wheelin? 


2 Scout Traveler. Extra capacity, 
and traction in the 
toughest road conditions. 


.AR TO DO ALL THE 


n ordinary car has its limits, as 

ou know if you've ever gotten stuck 
| a snowdrift, bottomed out on а 
umpy road, or been left standing 
ith a piece of furniture that 

ошап“ fit in the trunk. And those 
ге just some of the times that any- 
ng less than an International? 
cout? just won't do. 

Outfitted to out-perform ordinary 
ars. Scout does a lot more than a 

ar because it has a lot more. Like 
ur-wheel drive to help you cover 
Yuddy back trails, as well as snow- 
acked neighborhood streets. The 
ame extra-strong engine we use in 
ur 2/5-ton trucks. So it's no problem 
) pull a boat or trailer that would 
iin an ordinary car. 


Guts— from the ground up. 
Scout is no car-company afterthought 
—it's designed from the ground up to 
be a sports/utility vehicle. The steel 
box frame is fully welded, instead of 
riveted, to withstand heavy four- 
wheelin’ without distortion. Heavy- 
duty axles enable Scout to haul heavier 
loads than any station wagon. And 
even with that big inside cargo space, 
our outside dimensions are smaller 
than the competitors' —for tighter 


SCOUT. 


Anything less 
Is just a 
car. 


turning and easier maneuvering in 
tough spots. 

A solid selection. There are four 
different Scouts for you to choose from 
...One is sure to meet your four-wheel 
drive needs. The basic Scout? II. The 
Scout Traveler? with extra space and 
towing power. The sporty Scout” 
SSII. Or Scout Terra? a hard-drivin; 
do-it-all pick-up. 

So dont send a car to do a Scout's 
job. It's just not built to handle it. Visit 
your International Harvester Scout 
Dealer, and test drive a Scout soon. 
Because anything less is just a car. 
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INTERNATIONAL HARVESTER 


9 mg. "tar", 0.8 mq. nicotine av. per cigarette by ЕТС method. 


Irythe 
Came 


Camel Lights solves the 

low tar/low taste problem. 

A richer-tasting Camel blend 
does it. Delivers satisfaction 
at only 9 mg tar. For taste 
that s been missing in low 
tars, try Camel Lights. 


Satisfaction. 
Ошу 3 mg tar 
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Warning: Ihe Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


C1976 AJ REYNOLDS TOHACCO CO 
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Buick Riviera S, Oldsmobile Toronado 
Diesel, and Dodge Magnum XE— 
dimensions, specs, and test results 


Plush Riviera S 


- E 
Turbo was the best SE 5. E 
performer but its d ss Зы 
fuel economy was DIMENSIONS (inches) 
П nointi Wheelbase  ............... 114.0 114.0 114.9 
i M En Its Overall length ............ 206.6 205.6 215.8 
LT TT ET LEE SN vow wi ОМА TER. она 54.3 54.2 53.1 
| | OLDS TORONADO | | | | | | | | | | | Toronado Diesel, ЕИ ИВЕ келетини t і 
| ack, FR _..............._ 59.3/60.0 59.3/60.0 61.9/62.0 
: was equally plush, Ground clearance ......... 5.11 5.11 5.9 
ل س س‎ TIBI гормон, amen Bay 53.7 55.8 
m eane ащ below- Front legroom AGES 42.8 12.8 424 
par ride an ear headroom ........... А 2 
; Rear hip room ............ 49.0 49.0 57.0 
handling. Magnum Rear le 
. groom (min. $ ell n. 39.4 39.4 32.4 
ХЕ Was вгу, com. mise dos ARI Б 34.5 304 
fortable, and well LC ааа | | - 
equipped, but was gere "5 V6 VB diesel V8 
| | VPS log IRIS е 
short on perform- Displacement (cu. in./L) ... 231/3.8 350/5.7 360/5.9 
ance and had poor- Romeo fib soo үү ге: 5:1 Ba) 
est fuel economy. Nek Ro m nnn , 
pim rpm ............ 185 @ 4000 125 3600 155 @ 3600 
Net torque (B rpm ........ 280 @ 2400 225 @ 1600 270 @ 2400 
Transmission ............. 3-speed 3-speed 3-speed 
, automatic automatic automatic 
Axle ratio ................ 2.41:1 2.41:1 2.45:1 
Tire make ................ Uniroyal General Firestone 
HEEE? secs Steel-beited Dual Steel 111 Deluxe Cham- 
radial radial pion radial 
Tire SE ans GR70x 15 P205 75R15 FR7B x 15 
Steering ................. Recirculating ball, Recirculating ball, вестн 
А а 7 ромег ромег all, power 
PS serviceability ratings Overall steering ratio ...... 14.0:1 14.0:1 18.8:1 
| Turns, lock to lock ......., 3.0 3.0 3.5 
ce Turn diameter (ft.) ........ 39.2 39.9 41.2 
= > Front suspension .......... акрын ipanga, ирон: 
ы torsion bars torsion bars non-paralle 
Gc on lower control оп lower contro! lateral control 
Batten” fluid levels: 5 arms, stabilizer arms, stabilizer arms, torsion 
bar bar bars, stabilizer 
How easy is it to ser- Master cylinder 4 " 
y Windshield washer 5 | sjon ;emi-1in n- Semi-in n- Баг X 
vice our test cars? For Engine oil 3 | Rear suspension .....,.... к сере Se | i сера 50 jfi le, 
e : | ent, coi dent, coi paralle 
example, is that heat- Coolant 5 | springs on springs on ongitudinal 
= control arms, control arms, eaf springs 
er hose clamp out in checking the engine: | stabilizer bar, stabilizer bar, 
| the open where it can PAK PUES 3 Dissel electronic electronic 
be reached easily? То Carb adiustmen ii T | leveling leveling 
: arb adjustment Sealed Р.І. Front stabilizer-bar 
give you an approxi- О filter 3 | diameter (in.) ........... 1.09 1.05 0.94 | 
mation of how diffi. Oi fill з 3 не stili ш НЕ ч ВЕ 
ai са Es | diameter lin.) ........... 0. 0. : 
cult it is for а typical пераста пов: i | Trailer towing (max. Ibs.) ... 1000 2000 6000 
3 pper radiator hose Trailer tongue weight 
pcm jin p» rform var Lower radiator hose 1 mak ibs.) TA anaut 100 200 600 
lous service operā- Heater hoses 3 Brakes оаа Disc/drum, Disc/drum, Disc/drum, 
i power power power 
Laine To opra, Wo Changing bulbs: а шош | Brake swept area (sq. in.) .. 307.7 307.7 390.0 
| | . leadlights Fuel tank (gal.) ........... 20.0 22.8 21.0 
Here's what the num- Taillights : 3 3 4 Trunk space (си. ft. ) СЫЕК ra 17.0 16.5 15.3 
BARE Front running lights 4 2 1 Liftover height lin.) ........ 28.0 28.0 26.9 
proh ing m very Eron parking lights з 3 і | Curb weight lir MM 3799 4034 3785 
difficult: , difficult: ront directionals F/R weight distribution (86) . 59/41 62/38 56/44 
езен ge d $ Р get Rear directionals | 3 3 4 Basic price ............... $10,388 $10,896 $5709 
diffi It : И оние са : 4 " Maj s pos. test car ... ОН ау САРА er eed seats 
Сиу, nO wor | | jor | г... Six-way i 
Y orse or Checking fuses: 2 2 3 seat $166, rear- seat $166, rear- $363, 360 
better th h | 
etter than most other window defogger window defogger engine $190, 
cars; 4, easy; 5, very Spare-tire accessibility: 3 3 3 $101, four-wheel $101, four-wheel T-roof $674, 
disc brakes disc brakes cruise control 
easy. Changing belts: 3 3 3 $205, om 9208. cruise $106, cast t alu- 
| ; = control : control $ : minum w 5 
custom wheel tilt wheel $164, AM/FM/ 
| AMIFM stereo! — Sll& diesel left seat $167. 
- stereo . diesel eft seat 
Performance E. Ф 8 e È = tape $110 option $785 те пласе 
= з ө = E , basic 
comparison t c3 S 3 equipment 
: > 68 95 E я © package $1054 
with selected > #83 9t w sv. 
а 2 5 5r ap 5 22 Өг TEST RESULTS 
1979 and p e 22 о ос 20 Acceleration (sec.) 
earlier models : 57 д TI ob Er 20.6 14.3 
mph ii , i 
= ч a: Tm E m Brake test (cool) 60-0 mph | 
1979 Chevrolet Caprice V8 16 11.3 148 60.0 26.0 64 | E M | e 183 128 e 
| | i | Disc temperature CF) ....  * * 3 
эз Ford UVE  — 14 ыз Ив E cu m Brake test (hat) 60-0 moh ^ | M 
| i Б. | Stopping distance (ft.) ... 14 134 1 
1979 Chrysler Newport ¥8 14 13.9 154 58.2 25.7 70 Pedal аста bs.) 11 50 30 160 
pues s А isc temperature * Ы 
1977 Cadillac Seville ve __ 14 15.3 166 60.0 28.1 60 Interior spinae 60 mph ( (HBA) 63 68 69 
рну ; : andling test (mph) ....... 4 60. 58.; 
1978 Ford Thunderbird V8 14 14.9 141 62.4 25.0 68 Maneuverability lect (mph) 28 ] 25.3 28 7 


1977 Chrysler LeBaron V8 15 14.2 159 58.2 26.0 61 
1978 Buick Regal V6 17 11.2 138 624 29.6 68 
1978 Dodge Diplomat V8 15 14.4 182 62.4 25.0 66 | 


TEST CONDITIONS: Ambient temperature, 45°F; relative humidity, 85 percent; 
barometric pressure, 30.4 inches Hg 
* Test equipment malfunction 
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Monster 
rack layer 


ib - LD! bí 


Mile-and-a-half-long monster above 
can replace old rail and wooden ties with 
new ties and welded rail at the rate of 
a mile a day. Amtrak's P-811 is expected 
to lay 424 miles of ties and 219 miles of 
new rail between Boston and Washing- 
ton by 1981. New, prestressed concrete 
ties can be seen at top right. At right, a 
member of the 160-person crew’ aligns 
ties that have been freshly laid. 


Amtrak's giant machine will 
speed 120-mph train runs 
in the Northeast corridor 


By LAURA WESSNER 


There's a monster at large some- 
where on the rails between Boston 
and Washington, D.C. As it rolls 
along, it gobbles up old steel rail- 
road track, disintegrating wood 
ties, and deteriorating ballast. Si- 
multaneously, it neatly deposits 
fresh ballast (crushed rock), lays 
sturdy concrete ties, and lays down 
shiny new strips of smooth, welded 
rail in place of the old roadbed. 
The monster is Amtrak’s answer 
to the woes of the Northeast corri- 
dor, the obsolete stretch of railroad 
linking Boston, New York, and 
Washington. This roadbed must be 
upgraded before it can safely han- 
dle trains traveling at speeds up to 
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120 mph—the goal of Amtrak and 
the Federal Railroad Administra- 
tion. The mammoth track-laying 
system, which is tended by a crew 
of 160, stretches along a mile and a 
half of track. At its core is a 168- 
ton, 222-ft.-long, $1.5 million ma- 
chine, built by Canron Rail Group 
in Columbia, S.C., and dubbed the 
P-811. It’s accompanied by flatcars 
laden with ties, rail, and accessory 
equipment. Here’s how it works: 

A ballast cleaner moving in front 
of the P-811 picks up old ballast 
and deposits fresh. Then comes a 
spike puller. Next, the P-811 strips 
off old steel rail and plucks up 
wooden ties, which are whisked off 


on a conveyor belt. After the P-811 
smooths the new ballast, a different 
conveyor delivers concrete ties and 
drops them in place. Crewmen set 
small rubber pads on the new ties, 
and the machine lays down new 
track. Finally, crewmen fasten rails 
to ties and grind out any rough spots 
that remain. 

The system began operating last 
June near Kingston, R.L, and is 
scheduled to upgrade more than 
424 miles of ties and 219 miles of 
rail between Boston and Washing- 
ton by February 1981. It replaces 
about a mile of track a day—about 
314, times as fast as methods used 
previously. Gs) 


PART-TIME JOB 
H FULL-TIME PRIDE. 


Serving 16 hours a month and two full weeks a year in the Army Reserve can earn you a good 
extra income. 

It can earn you an extra good feeling, too. Pride. Because, as an Army Reservist, you'll be working to 
better your country and community, as well as yourself. 

Qualify, and you can learn medical technology, surveying, or any one of hundreds of skills. And, after 
spending eight weeks at basic training, you'll learn your skill by spending an average of two to four months 
at an Army school. 

If you're a high school senior, you can now join the Reserve up to six months before graduation. And, 
if you're going to college, you can split your basic and advanced training between two consecutive summers. 

So, if you want a part-time Job with full-time pride, plus a skill you can use in civilian life, join today's 
Army Reserve. For more information, send the postcard or call 800-431-1234 toll free (except in Alaska 
and Hawaii). In New York, call 800-243-6370. 


THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE 
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AND ALMOSTAS SMALL. 


It might make you feel good J 
to know that if you sometimes 
think you are hard to satisfy, w 


believe we are almost танк Үт 


to satisfy. Ever. 

This attitude was the reason 
we spent years and millions of 
dollars seeking a way to dras- 
tically improve the 110 camera. 

And we have succeeded. 
Almost beyond our own 


expectations. And certainly far | 


beyond the expectations of the 
photographic press. | 

The new Pentax System 10 
is the first 110 SLR (single lens 
reflex) with interchangeable 
lenses, a power winder, a 
dedicated auto flash and a host 
of accessory close-up lenses, 
filters, lens shades and carrying 
case. 

We've overcome the limit- 
ation of the fuzzy 110 picture. 

In fact, this unretouched 


enlargement was actually taken : 


with the Pentax System 10 


camera, using its telephoto lens. 


The image is razor sharp 
and free of perceptible grain. 


WES current camera 
Î case, in place of 


З 
р 


Ж 
E- 
Co 


| focusing range: . 25m to Ж. 


Shutter/Automatic 


Other Features: Two-stre 
en with ches 


| your pocket will 
T doina pinch). 


B there are times 


TECHNICAL DATA 
Type: TTL metering 110 SLR camera, bayonet mount (BO-degree setting angle). 
| Film: Cartridge 110 film format; ASA set automatically for film in use. 
Lenses: Pentax-110 24mm f/2.8; focusing range: 0.35m to =. Pentax-110 50mm 
f/2.8 telephoto; focusing range: „Эт to *. Pentax-110 18mm f/2.8 wide angle; 


Viewfinder: Eye-level pentaprism finder with instant-return mirror; green or 
yellow LEDs indicate correct handheld exposure, or need for flash/tripod. 
Exposure Metering: Center-weighted, TTL metering at full aperture via SPD 
cell; EV Range: 3-17 (24mm iie 8 lens; ASA 100). 


programmed body diaphragm; Range: з is sti: 


What also makes System 10 


unique and so astonishing is its 


incredible lack of size and 
weight, coupled with the most 
sophisticated SLR technology. 
It measures 2% x 3% x 1%" 
and weighs less ihah 6 oz. 
System 10 is designed to be 
the ideal complement to your 
35mm SLR. The whole system 
can fit in a small | 
area of your Fi 


a zoom lens (but 


And frankly, Ё 


when you just don't wait to 
carry a 35mm SLR around. But 
up to now, everything else has 
been a compromise. 

Now, with the Pentax 
System 10, you’ll never again 
have to say “I wish I had my 
camera with me.” 

Pentax System 10. Available 
in limited quantities only at 
select fine photographic stores. 


Programmed electronic shurter with 


b! 
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ON TARGET 


By PAUL WAHL 


Gun-repair courses 


А number of readers interested in 
making a career in the gun business 
have asked me about the widely adver- 
tised home-study courses offered by 
the Modern Gun Repair School and the 
North American School of Firearms. 
Having spent more than 20 years as а 
partner in a firearms dealership with a 
gunsmithing department, | feel quali- 
fied to judge and, after reviewing the 
course materials, it's my opinion that 
both courses are very good. 

If your primary interest is gunsmith- 
ing, you should choose the Modern 
Gun Repair School course because it 
provides more specialized instruction 
in such work. But bear in mind that 
gunsmithing is a vocation that requires 
a high degree of mechanical aptitude 
as well as above-average shop skills in 
both metal and wood working. Unless 
you possess these attributes, no cor- 
respondence course can make you а 
gunsmith. 

A prospective firearms dealer or 
salesperson, however, will find the 
more general Gun Pro Course of the 
North American School of Firearms 
better suited to his needs. After com- 
pleting this training, he will have a 
greater knowledge of guns and gun- 
smithing than many of the people now 
employed in the firearms industry. 

Both schools are accredited by the 
National Home Study Council, 1601 
18th St. N.W.. Washington, D.C. 
20009. The Council has published a 
pamphlet, “Succeeding at Ноте 
Study," that’s free for the asking. | 
urge anyone considering a correspon- 
dence course to read it before taking 
the plunge. 

Cash price of the Modern Gun 
Repair School course is $840, while 
the North American School of Firearms 
charges $589. Installment payment in- 
creases these costs. For further de- 
tails, write: Modern Gun Repair 
School, 4225 М. Brown Ave., Scotts- 


dale, Ariz. 85252; North American 
School of Firearms, 4500 Campus 
Drive, University Plaza, Newport 


Beach, Calif. 92663. 


Mixed bag 
Here, briefly reviewed, are some of the 
more interesting items that I've seen 
lately. If you want more information, 
write to the firms mentioned—and 
send along a 15¢ stamp. 

€ Decker Rifle Vise holds your rifle 


safely and securely during cleaning or 
other work and doubles as a shooting 
rest, too. This is a really handy tool, 
not only for gunsmiths, who will find it 
invaluable, but for all riflemen. It's 
$29.95 (plus P.P. or UPS for 19 Ibs.) 
from Decker Shooting Products, 1729 
Laguna Ave., Schofield, Wis. 54476. 

© Pulling the trigger with the cham- 
ber empty is the number-one cause of 
broken firing pins in shotguns. Snap 
caps will protect your guns from such 
damage. W&M Engineering Co. (Depot 
Rd., Boxford, Mass. 01921) machines 
snap caps from aluminum bar stock, 
and fits them with rubber base centers 
to cushion the firing pin. They're $3.20 
each, in 12 and 20 gauge. 

€ А complete reloading kit in а 
handy pocket case, the improved Lee 
Loader is available for most popular 
rifle and handgun cartridges. Complete 
step-by-step instructions are included. 
It isn't fast, but it turns out first-class 
reloads. Only $13.98 from Lee Preci- 
sion Inc., 4275 Highway U, Hartford, 
Wis. 53027. 

€ Want to know how much you can 
save by reloading? For опе dollar, 
Omark Industries (Box 856, Lewiston, 
Ida. 83501) will send you its Savings 
Computer for Handloaded Ammunition. 
This slide-rule calculator will tell you 
the cost saving per 100 rounds for any 
rifle, handgun, or shotgun load. 

€ 30-06 Block by Islander Products 
(Box 45, Grandview, Mo. 64030) 
makes an eye-catching ornament for a 
sportsman's desk. An unloaded 30-06 
cartridge and the image of a running 
deer are embedded in this solid block 
of clear acrylic. It's $10.95 ppd. 

€ Commemorating the 140th anni- 
versary of Texas' independence from 
Mexico, the Texas Flask is handsomely 
embossed with scenes of the Fall of 
the Alamo and the Surrender of Santa 
Anna. Made of heavy copper, this 71/4- 
inch powder flask has a solid-brass 
head and three interchangeable spouts 
for 15-, 30-, and 60-grain loads. The 
Texas Flask is a usable accessory for 
the black-powder shooter, but it will 
also appeal to many others as a collec- 
tor's item and attractive wall decora- 
tion. It's $18.20 from Trail Guns Armory, 
1634 E. Main St., League City, Tex. 

€ From the pocketable 22 Ammo 
Wallet ($2.19) and the 22 Match 
Ammo Box ($3.89) to 100-round cases 
for high-power rifle cartridges ($3.95) 
and shotshells ($8.95), there's a wide 
range of Case-Gard ammo Carriers 
molded of durable plastic. Other high- 


quality, low-price MTM products in- 
clude a clay-bird thrower, shotgun 
snap caps, reloading funnels, tackle 
boxes, and a lens protector for binocu- 
lars. For a catalog, write to The MTM 
Molded Products Co., 5680 Webster 
St., Dayton, Ohio 45414. 

€ Lightweight shooting glasses with 
readily interchangeable impact-resis- 
tant lenses are offered by J. B. Holden 
Co., Box 393, Plymouth, Mich. 48170. 
Three sets of lenses are furnished: 
yellow for dull days, green for bright 
sunlight, and vermilion to make orange 
dome clay targets easier to see, | 
found the Australian glasses very 
effective and comfortable to wear. 
They're priced at $39.95. 

€ | always carry a pocket knife and 
recently became reacquainted with a 
companion of my youth, the Official 
Scout Knife. Virtually unchanged since 
its adoption in 1911, this basic woods- 
man's tool cuts, drives screws, 
punches holes, and opens cans and 
bottles. You don't have to be a Boy 
Scout to buy one from Boy Scouts of 
America, Supply Division, Box BSA, 
Paramus, N.J. 07652. It's $7.75, 

While | was happy to own a Scout 
Knife, as a kid the pocket cutlery | 
coveted was the fabulous Swiss Army 
Knife with all of those neat built-in 
tools. But the price was too much for 
my Depression budget. At last, nearly 
a half century later, l'm now the proud 
owner of a Swiss Army Knife. Mine is 
the “Motorist” model ($42) because 
its combination of 13 tools is right for 
my needs, but there's a new series of 
sportsmen's model Swiss Army Knives 
from the $14.95 "Hunter" with six 
tools to the $51 "'Setter," world's 
largest Swiss Army Knife with 15 tools 
(maybe it's really the world's smallest 
tool chest). Genuine, original Swiss 
Army Knives by Wenger are distributed 
in the U.S. by Precise, З Chestnut St., 
Suffern, N.Y. 10901. 

Ф Daisy's new Silhouette Target 
Trap (No. 5874) brings the popular 
new sport of silhouette shooting to the 
air-rifle marksman. Four long-lasting 
Targetex (neoprene) silhouettes—stan- 
dard sheep, pig, turkey, and chicken 
figures scaled down for  10-meter 
range—that spin encouragingly when 
hit are backstopped by a 24-by-1834- 
by-10-in. pellet trap of heavy-gauge 
steel. It's about $20. Daisy Mfg. Co.. 
Rogers, Ariz. 72756. 


New books 


If you're interested in handguns, don't 
miss Pistols of the World by lan V. 
Hogg and John Weeks. This big book 
is an encyclopedia of pistols and 
revolvers, covering over 2000 models 
from 1870 to the present; more than 
600 handguns аге pictured. It's 
$24.95. Presidio Press, 1114 Irwin St., 
San Rafael, Calif. 94901. 

Another book that | enjoyed a lot is 
The Flamboyant Mr. Colt and His 
Deadly Six-Shooter, Bern  Keating's 
lively biography of the famed Yankee 
gunmaker. It's $6.95. Doubleday & 
Co., Inc., Garden City, N.Y. 11530. Gs) 
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TO COMPLETE 
YOUR WORKSHOP 


16” (206mm) FLOOR 
DRILL PRESS 


NOW 
ONLY 


526899... 


MOTOR 


9315900 wor, 


(SHOWN) 


PLUS $30 HANDLING 
AND SHIPPING 


he Atlas 16" Drill Press * Drills in 
eel, cast iron, aluminum, brass, copper, 
ood, plastic and many other materials 
Available with or without % hp. 1725 
эт motor * Six convenient spindle 
eeds from 480 to 6200 rpms to handle 
ariety of jobs * Capacity Ye" diameter in 
ist iron * Easy to operate and comes 
ith V-belt step pulley drive, and lubri- 
ited-for-life ball bearings • The Atlas 
iso features a %" Jacobs chuck, depth 
‘ale graduated in both inches and milli- 
eters ê Has built-in receptacles for work 
imp and motor cord plug * Length 27° 
eight 69" width 14%" table work surface 
"x13. All for one low price! 


ATLAS DRILL PRESS 


Mail To: ATLAS PRESS COMPANY, Dept. AAJ 
2019 N. Pitcher, Kalamazoo, MI 49007 


Enclosed is my check or money order for the 
Atlas 16" Drill Press without motor (Model 1422) 
$295. with motor (Model 1421) $345. (Includes 
shipping and handling.) Or charge my order to — 
[ | BankAmericard ‚ | Master Charge 

Acct. 4 — Exp. Date = .. 
Name a cnr М 
Address — _ __ | г о 00 Nub „ 
City/State/Zip . حجرو‎ pe = epee 

: | Send FREE Atlas Power and Hand Tool Catalog. 


Michigan residents add 4° sales lax 
Available continental U S А only 


Price subject to change without notice. J 
| mm шыш шын шы тшшн шш me — ы Ый ы 
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‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Car tires on a truck? 


| have a 1976 Datsun King Cab, with 
an 890-16. camper (wet weight). | am 
a couple months from needing new 
tires and would like to get the widest 
radials that | can safely put on the 
stock wheels. | don't use the vehicle 
for off-road use and would like a quiet 
freeway tire. А relative in the tire busi- 
ness tells me a Michelin 185-14WW is 
my best bet. Other people have told 
me not to use car tires on trucks. Is 
this a safe tire for my use? 

Bob Grunbok, Inglewood, Calif. 


| agree about not using passenger-car 
tires on trucks. But that's in reference 
to weight. As long as the tires you 
intend to buy are load-rated to your 
requirements, | see no trouble. There is 
a chart that shows how much tire 
pressure will carry how much weight 
per tire. You might look at an Ameri- 
can radial that Goodyear makes for 
heavy duty and sport purposes. We've 
had pretty good luck with them. 


Vibration problem at startup 


| bought a '78 Dodge D100 pickup-— short 
wheelbase, 318 engine,  four-speed 
overdrive transmission—and have 
been having intermittent problems with 
a severe vibration on starting out. The 
dealer has adjusted the clutch to no 
avail, and has no other suggestions. 
Do you have any suggestions about 
solving this problem? 

Richard Gaertner, Valencia, Pa. 


Good motor mounts—pressure plate 
adjusted so that it engages squarely, 
clutch lining clean and burnished—this 
is about what's needed for smooth 
manual clutch operation. Bad pressure 
plate and/or overheated clutch lining 
seem to account for the biggest 
percentage of trouble. 


Weird starting problem 


My brother-in-law has a 1967 Chevro- 
let Bel-Air station wagon with a 327- 
cu.-in. V8 engine. The engine will start 
immediately when cold. And if you 
shut the engine off and try to start it, it 
will start again even after it has 
warmed up to normal operating tem- 
perature. But if you shut it off and let it 
stand for five minutes, the starter 
simply will not crank the engine over. 
Only after it cools down (which 
requires a considerable wait) will the 
starter crank the engine over. 

We checked the battery; it was 
okay. We even put a booster on it and 
it still wouldn't crank the engine over. 


We also put a rebuilt starter on it, and 
it performed the same way. Everything 
else is up to specs and runs fine. 

My brother-in-law checked with sev- 
eral mechanics and one of them said 
that the problem was caused by heat 
radiating from the engine and causing 
the field coils in the starter to short 
out. We don't know if that is true or 
not, but it's unfortunate the mechanic 
didn't know how to eliminate the prob- 
lem. 

{5 there a heat shield or a modified 
starter available, or some modification 
that can be made to the present start- 
er? 

W. E. Hendrickson, Englishtown, М.Ј. 


You've been into the starter and seen 
that another starter didn't help. І 
recommend a good cable, wiring, and 
solenoid check. l've sure seen a lot ot 
bad cables that looked and even 
checked good cold, but went out hot. 
Starter solenoids eat up contacts fast if 
posts are loose. And an ignition starter 
switch can sometimes act up and leave 
you when it gets hot. 

Last, check amperage draw on ca- 
bles when the hot no-start condition 
occurs. If fields are grounded, you 
should see a hell of a draw. 


Wants to add snow plow 


Recently | purchased a 1974 Wagon- 
eer (AMC). It is in mint condition. | am 
considering adding a snow plow and | 
was advised to use either a seven- or 
five-blade fan, and to use a spacing 
collar to bring the blades closer to the 
radiator—because the plow will cause 
overheating. Does this advice have any 
merit? Also because of the Quadra-Trac 
(full-time 4WD) | feel this constitutes 
an additional drag on the motor, hence 
less mpg. Doesn't the emission-control 
system cut down mpg? 
| read that for electric accessories it 
would be advisable to install a sep- 
arate battery, and not run off the car 
battery. Does this make sense? | just 
installed a Die-Hard 67-plate battery 
thinking this should take care of 
everything | might ask of a good 
battery. This might include a CB, AM- 
FM radio, spot light, fog lights. 
Dick Ellison, Meadowbrook, Pa. 


A seven-blade fan is a hell of a lot of 
fan. How close it is to the radiator is a 
factor, but minor, compared to provid- 
ing ample entrance for air flow through 
the radiator core. А fan shroud will do as 
well as moving the fan, if you have an 
option there. The answer to full-time 
4WD has so many variables, | can't 
answer in reference to fuel mileage. Of 


course, down a good highway you lose 
some mileage with full-time drive, but 
not much. 

Are you pulling my leg on the emis- 
sions controls hurting mileage? They 
are the best thing the Arabs got since 
the camel. 

Your battery should handle the 
loads okay unless your snow plow 
requires electrical energy to operate it. 
Then it could be borderline and require 
another battery. And l'd say it would 
need another alternator to service it. 


For more performance 


| have a 1978 Ford Bronco with a 351 
two-barrel Cleveland and four-speed. | 
would like to improve performance and 
mileage by adding tube headers and 
dual exhaust, a four-barre| carb, and 
Edlebrock St. Master manifold. How do 
you think these changes will affect the 
vehicle? 

John Shamp, Camp Lejeune, N.C. 


Believe you'll see a pretty good perfor- 
mance gain and maybe a little more 
fuel economy, too. You didn't mention 
carburetor make. Holly seems easiest 
to use, especially if you have to tinker 
with it to dial it in. 


Flexible trailer hitch? 


When pulling my boat and trailer, my 
1978 Pontiac LeMans seems to go 
back and forth. Is this due to improper 
tongue weight? And could it damage 
my transmission? 

Julius Novak, Kearny, N.J. 


Sounds like the car hitch or trailer 
tongue is flexing. If that's so, | consid- 
er it bad. You'd better make changes 
as necessary to stiffen it up. 


Differential question 


| own a ‘77 Ford 4x4 F-150 pickup and 
would like to install a positive-locking 
differential, specifically a Detroit Lock- 
er. Is it worth the time and money 
(about $300), and is it as good as 
what the factory puts in its Traction Loc? 

Wayne Hanks, Library, Pa. 


Detroit Locker is a good, tough unit. 
We've even used them in race cars, 
and they did a good job and stayed 
with it. 

Is it worth it? Depends on your needs. 
It's sure not overpriced when you see 
the machine work. 

Good as factory? Can't answer that; 
never really ran a test. But how 'bout 
this—if | was gonna do what you want 
to do, l'd put in a Detroit Locker. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing  cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—, 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


Tapered roof for better moisture drainage. 


Dual 

Safety Chains 
mean added 
safety, 
convenience. 


Wilderness has the 
features you want. 
See them at your 

Wilderness Dealer! 


WALDERNESS’ 


BY FLEETWOOD. 


` 


Most models have 
larger windows for 
more view, ventilation 
and light. 


For more information write: Fleetwood — Wilderness « Dept. M39, P.O. Box 7683, Riverside, CA 92523 


How to burn wood & 


When it's cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 

New Glass Door THERMOGRATE Heaters 
dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constant flow of warm air into 
your room . . . even without electricity! 


FREE PUBLICATION OFFERED 
If you're interested in saving money and 
energy in your own home, write for the 
| FREE full-color publication: "How to Burn 
| Wood & Fight Rising Fuel Bills" 


© 1978 ТЕ! St. Paul MN 55113. All rights reserved. 


fight rising fuel bills 


Glass Door Thermograte® heater 
boosts net fireplace output 10 times! 


HOW IT WORKS: 


By natural convection, 
cool air is drawn in 
at the bottom, 
heated and 
returned to 

the room. 


It really works! 


e Unequaled output . . . to 100,000 BTU/hr. 
| with auxiliary blower. 

e 50+ sizes to assure proper fit. 

e Extremely simple to install. 

e Durably welded. Stainless Steel tubes. 

* Performance & Satisfaction Guarantees. 

Write to: THERMOGRATE ENTERPRISES, INC. 

P.O. Box 43021 Dept. PS-39 


St. Paul, MN 55164 
Or call TOLL FREE: 1-800-328-0882 


79770 7799" 99°; 
NerMOGRATE 


U.S. Pat. D247,973. Other patents pending. 
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‘I didn’ 


„ sacrifice 


"The first thing | expect from a cigarette is flavor. And 


Е satisfaction. Finding that in а low-tar smoke wasn't easy. 
o “But then | tried Vantage. Frankly, I didn't even know 
^ lantage was low in tar. Not until I looked at the numbers. 


"Thats because the taste was so remarkable it stood up 
to anything Id ever smoked. 
- "For me, switching to 
m % Vantage was an easy move to 


A 


Peter Accetta 
New York City, New York 


LLL ROGA 


Vantage 


Warning: The Surgeon General Has Determined | : S^ Becas Mentholand Vance 100%. 
That Cigarette Smoking Is Dangerous to Your Health. | 


^ 


FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: ` =” 
11 mg. "tar, 0.8 mg. nicotine, av. per cigarette, FTC Report MAY 78. —. > 


- س ست RES‏ 


© 19799 J. REYNOLDS TOBACCO СО. 


^"  make.I didnt have to sacrifice a thing." 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Trailer with a penthouse 


One way to get more room in a 
compact camper is to go up. That's 
what the maker of this 17-foot trailer 
has done. The extra space provides 
bunks for two people. But don't run out 


Reprieve for gas guzzlers? 


Big engines for long motor homes 
seemed to be things of the past a 
couple of months ago. But at a recent 
recreational-vehicle show in Louisville, 
Ky., | learned that the death sentence 
has been stayed—for a couple of 
years, at least. 

Chevrolet's RV sales manager John 
F. Sillick says a 454-cu.-in. engine will 
be available for motor homes "as long 
as we build medium trucks." And 
Sillick adds that Chevrolet expects to 
pick up more business from manufac- 
turers of standard-size motor homes as 
a result. The reason: Dodge had 
announced earlier that it would discon- 
tinue manufacture of its big 440-cu.-in. 
engine, which had been a mainstay of 
its motor-home chassis, and used in 
about 80 percent of the motor homes 
made. Without the 440, the biggest 
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to your local RV dealer looking for this 
smart new design. It's made and sold 
in England by Fisher Holivan, Ltd., 12 
Greenock Rd., London W3 ВОВ. It 
seems like a clever way to increase 
living accommodations in small trail- 
ers—or other types of RV's. 


Dodge could offer is a 360 when the 
present inventory of big engines runs 
out. This might have driven some RV 
makers to Chevrolet. 

But Dodge had a surprise of its own. 
It disclosed that it will soon begin 
purchasing short blocks of Internation- 
al Harvester's 446-cu.-in. engine and 
"dress them up” to use in Dodge 
motor-home chassis for the next couple 
of years. What's more, Dodge also has 
a tandem rear-wheel chassis ready to 
introduce next year for motor homes 
32 feet or longer. This is considered 
superior to dual rear wheels for the 
giant coaches. And that’s something 
that Chevrolet can't match yet. 

What it all boils down to, in my 
opinion, is that big gas-guzzling motor 
homes are far from extinction. Lots of 
engineering efforts are still going on 
that indicate considerable confidence 
in the future of big motor homes. 


RV tool kit 


Two new kits specially designed to be 
used in RV's were recently introduced 
by Xcelite. The TR-4 fixed-handle kit 
(left) has a 14-in. hex-socket nutdriver, 
Scrulox square-recess screwdrivers in 
two sizes, and 5/32-in. clutch-head 
screwdriver; it's $10.85. The 99-TR-5 
($10.80) has five interchangeable 
blades (duplicating TR-4 set plus a 
3/16-in. clutch-head screwdriver). 


Flying bridge for land yachts 


F 


Motor homes have always seemed like 
land yachts to me. This new accessory 
from Champion can make them more 
so. The new Fundeck is an optional 
add-on that fits on the back of motor 


homes. |t folds up to provide a 
screened-in extra room that can be an 
open dining area or sleep three kids, as 
shown in the photos above. |t also 
offers 46 cu. ft. of secure, weatherproof 
storage area. The fiberglass accessory 
is designed to be used exclusively on 
Champion, Concord, and Titan motor 
homes. It increases the height of these 
motor homes to 11 ft., two in. The 
extra compartment weighs about 360 
pounds, and needs to be taken into 
account when computing the vehicle's 
GVW. The Fundeck's price may not be 
fun, though: $1795 to $2595. 
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DETIROIT REPORT 


By JIM DUNNE 


Two PROCO's 

Ford їз building two PROCO engines: 
One is an adaptation of the present 
302 V8 to the stratified-charge PROCO 
system; the other is a new V6 in the 
225-cu.-in. range. Both engines will 
have the same four-inch bore, so will 
presumably use the same piston, al- 
though stroke may be slightly different. 
Both will give diesel-like fue! economy, 
but will run on unleaded regular gaso- 
line. 

Ford plans to begin road-testing this 
year, just in time to wring out the 
engines for production in 1983. 
Hundreds of cars will be involved in 
the massive testing program because 
of all the potential problems of the 
PROCO system and its closer produc- 
tion tolerances, such as in the high- 
pressure fuel injection. Ford is depend- 
ing on PROCO to take the place of the 
diesel in its cars of the future. In fact 
Ford calls it the "gasoline diesel," a 
reference to its lean mixtures and high 
fuel economy. 


Turbo Firebird 


No matter what fuel-economy stan- 
dards may require, Pontiac is deter- 
mined to keep the Firebird TransAm 
among the fastest cars in the industry. 
That's why the division is developing a 
turbocharger for its smallest V8, the 
301. With this combination, Pontiac 
will offer respectable fuel economy and 
still provide O-60-mph acceleration in 
under 10 seconds. It’s the same thing 
Chevrolet has planned for the Corvette 
and is part of a trend also seen in 
foreign sports cars. 


100,000-mile tire? 


Caterpillar, the heavy-equipment build- 
er, says it has a new design for a 
100,000-mile, full-performance tire. It 
is based on giant rubber tires Caterpil- 
lar is using on its off-road equipment. 
The design has no bead, and has an 
underlying metal construction similar 
to those spring-wire Slinky toys. Gener- 
al Tire & Rubber is working with 
Caterpillar on the idea for automotive 
applications. 


Hello, Citation; goodbye, Nova 


Chevrolet dropped the Nova name from 
its lineup when the last of its 1979 
compacts moved off the Willow Run 
assembly line last November. When 
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the line started up again, it began 
producing the new small Chevy, called 
Citation, which will be on sale next 
month. (Along with its other X-body 
sisters, Citation will be the subject of a 
feature story in PS next month.) Three 
distinct models will be offered, two- 
and four-door fastbacks, and a sporty 
two-door notchback, called X-11. The 
new name is seen as appropriate for 
the all-new car, and will help keep it 
separate from the Nova for the short 
time both will simultaneously be dis- 
played in Chevy showrooms. 


DeLorean closer to production 


The DMC-12, the  much-publicized, 
high-priced sports car designed by 
former GM vice president John 7. 
DeLorean, will: soon be rolling off the 
assembly line in Northern Ireland. 
Now tentatively priced at $15,000, the 
new two-seater will feature a stainless- 
steel and plastic body, a V6 engine set 
amidships, and high styling. Northern 
Ireland was chosen as the site for the 
assembly plant partly because of 
immense government assistance in set- 
ting up the factory. Tests of prototype 
cars will be conducted by England's 
Lotus Cars Ltd. Lotus's work will 
include verifying compliance with 
emissions, safety, and protection stan- 
dards. OMC-12 production is expected 
to start before mid-1980. 


1980 Lincoln Continental 

As Ford cranks up for fall production, 
prototypes of its 1980 cars are show- 
ing up on the streets of Dearborn. 
Among them is a completely revised 
Lincoln Continental. It has smaller, 
tidier dimensions on the outside, and 
weighs half a ton less than the 1979. 
But the overall appearance is still one 
of luxury. with a boxy roofline, long 
fenders with horizontal lines, and an 
opera window in the sail panel. Up 
front, the traditional Continental grille 
continues. 


Oils do differ 


Studies made by General Motors show 
that multigrade motor oils differ in the 
length of time they give protection, 
even though they may pass all stan- 
dard SAE tests. Among all the tests set 
up to measure oil quality, none checks 
the ability of the oil to protect the 
engine in high-speed, high-temperature 
operation. Some popular brands break 


down while others continue to, stand 
up. Without releasing brand names in 
its findings, GM experts have called 
for a more stringent test that will 
grade oils for long life under high- 
temperature conditions. This situation 
developed when engines were modified 
to clean up emissions. The engines 
were required to operate at higher 
temperatures, hence a greater demand 
on the oil. 


Plastic tailgate for Olds 


Oldsmobile will attack one of the 
toughest corrosion problems of all by 
installing plastic tailgates on the Olds 
1980 full-size station wagons. Because 
of the aerodynamics of station wagons, 
with their flat, upright rear profiles, 
corrosive chemicals are drawn from 
the road onto their metal surfaces. 
That results in one of the worst rust 
problems on any part of any car. The 
Olds program is thought to be the first 
of its kind in the industry. If successful, 
it will be widely copied. The ‘plastic 
(which will be used for both the inner 
and outer panels of the door) not only 
gives rust protection, but is also a 
third lighter than steel. In addition, it 
can be stamped out in a one-shot oper- 
ation on the giant molding machines 
the auto companies are now using. 


Economy standards hurting Ford 


Published reports have Ford restricting 
the sale of cars with its biggest V8 
engines in order to comply with the 19- 
mpg 1979 CAFE (Corporate Average 
Fuel Economy) standard. If Ford fails 
to meet that average, it will have to 
pay a heavy fine on all cars it 
produces for the entire model year. So 
to comply, Ford is pushing its small- 
engine cars that will raise the econo- 
my average.  High-consumption V8- 
powered cars may be downplayed in 
company advertising to keep the aver- 
age high. CAFE is causing many sleep- 
less nights for auto officials this year. 
As the CAFE number jumps each 
year—to 27.5 mpg in 1985—the pres- 
sure will increase. Without  small- 
engined cars and diesels, 27.5 mpg 
would be impossible. 


Air bags closer 


Required on full-size 1982 cars, pas- 
sive  restraints—air bags, in most 
cases—will go into production in late 
1981. Even before that, though, some 
air-bag systems will show up in test 
fleets, as the auto companies get their 
final programs worked out in on-the- 
road testing. The auto makers are 
working feverishly on other kinds of 
passive restraints to cut down the 
number of expensive air-bag installa- 
tions—but the inflatable systems are 
the only ones that will work on six- 
passenger models. Ford, GM, and 
Chrysler—the  big-car specialists—will 
pioneer the swing to air bags. The 
other manufacturers will get involved 
in 1983 and 1984, as the law pro- 
gresses on down to smaller cars. E: 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Suitable for Cycle. I drive a 1975 
Honda 360 air-cooled motorcycle. Can 
Pennzoil P-Z-L be used in this bike 
without any harm to the engine Or 
clutch? 


J. V., Madison, Wisconsin 


Pennzoil P-Z-L SAE I0W-40 Extended 
Life Motor Oil would be fine to use in 
your Honda. We'd suggest oil drain 
intervals every 3,000 miles with a filter 
change at each drain. 


Too Thin For Comfort. My 1975 Trans 
Am with a remodified engine is used 
only for strip and street use with speeds 
of over 100 m.p.h. for 15-30 minutes at 
a time. I'm presently using Pennzoil 30 
weight oil, and am finding that it is 
thinning out too much. Га like to stay 
with a single weight oil. Is it possible to 
mix 40 weight oil with 30 weight oil to 
achieve a higher viscosity index? 
P.C.G., Jonesboro, Arkansas 


When you mix two straight grades of 
Pennzoil Motor Oil on a 50/50 basis, 
the viscosity index remains the same. 

Only the SAE grade will be altered 
slightly. If your Trans Am requires a 
heavier oil, we suggest Pennzoil SAE 
40 Racing Oil for operation when tem- 
peratures are above 60*F. and SAE 30 
Racing Oil during cold weather. 


Time For a Change. I had 115,000 
miles of trouble-free driving on my last 
1966 Ford using Pennzoil SAE 20W. I 
just purchased a new Ford L.T.D., and 
was wondering if I should use 20W in 
this car or if a 20W-40 grade would be 
better suited. 


G.R.H., Ontario, CA 


During the past several years, with en- 
gine design changes and addition of 
emission control devices, the motor oil 
in the crankcase tends to become much 
hotter than in previous years. For this 
reason, a heavier oil should be used so 


we would not recommend SAE 20W for 
your new Ford. For your area, a 
20W-40 oil could be used, but we 
suggest you use Pennzoil P-Z-L Ex- 
tended Life Motor Oil, SAE IOW-40. It 
will provide extended functional oil life 
for maximum engine protection, along 
with the added advantage of better fuel 
economy. 


Noisy Causes. Last spring I began to 
hear a noise on start-up in my car with 
40,000 miles on it that sounded like a 
timing chain slap. After running the car 
for afew minutes, the noise would stop. 
The noise disappeared completely for 
awhile, but has now returned. I’ve used 
different grades of oil, and changed the 
water pump, but all to no avail. What 
could be causing this noise? 

N.D., Cranston, К.І. 


It is possible that the noises are 
originating from the valve area. A pos- 
sible cause may be valves which are out 
of adjustment or sticking. To check for 
sticking valves, drive the car at high 
speed, then quickly stop and allow the 
car to idle. If there is a valve sticking, 
the clicking sound will be quite loud, 
but will gradually grow quieter as the 
engine cools down. Possibly you have a 
noisy hydraulic lifter which can be 
caused by the lack of oil, or dirt plug- 
ging the oil holes in the body of the 
lifter. Other engine noises can be 
caused by a loose flywheel, excessive 
crankshaft endplay and rod and main 
bearing knocks. 


Oil Drain Lesson. My son changes his 
own oil by drawing it out of the dipstick 
tube with a suction pump. Is this tech- 
nique as good as draining the oil 
through the drain plug on the bottom of 
the engine? 

D.S., Berkeley, CA 
By using a suction gun through the 
dipstick tube, some of the used oil will 
remain in the pan which is undesirable. 


The best method for draining crankcase 
oil is to first have the engine warmed 
up. Then, as soon as possible after the 
engine has been stopped, drain the oil 
by removing the drain plug from the 
pan. In this way, any insolubles will not 
have time to settle to the bottom, and 
the oil will be almost completely re- 
moved from the crankcase pan. 


Chevy Change. Two years ago, my 
1953 Chevrolet underwent a complete 
engine overhaul. I was advised to use 
only non-detergent motor oil in the 
crankcase. I am still using non- 
detergent oil but several mechanics and 
auto parts dealers have recently told me 
that using non-detergent oil in my old 
engine is damaging. Do you agree? 
M.W., Bellevue, Washington 


When your engine was rebuilt, it was 
probably a good idea to use a non- 
detergent oil simply to speed up the 
break-in process. It was not a good idea 
to continue with it, since detergent oils 
offer so much more in helping to keep 
the engine clean and in added valve 
train and cylinder protection (due to the 
additives used in addition to deter- 
gents). We suggest you switch to 
Pennzoil 20W-40, a multi-viscosity oil 
which should give you many years of 
driving pleasure. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


Computerized 
traffic control 


saves Time and fuel 


Experts are fine-tuning new 
programs and devices to 
give traffic a green light 


By MORT La BRECQUE 


TV cameras at critical intersections in Columbus, Ohio, allow operators to keep 
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CHARLOTTE, N.C. 
A huge electrified map of down- 
town Charlotte dominated a wall 
at traffic-engineering headquarters. 
Bruce Friedman, manager of the 
traffic-signal section, threw a 
switch. Arrows lit up at road inter- 
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sections on the map, showing which 
computer-controlled . traffic lights 
were green. Friedman pointed to 
columns of numbers glowing on a 
nearby CRT. “This tells the opera- 
tor the traffic situation on an inter- 

Continued 


watch on changing traffic conditions. 
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Phase 2: 
A4.3-litre V8 | 


mid-size 


passenger 
Cars. 


diesel | 
for 


Only Oldsmobile 


ers diesel V8s available in 


T9 different models. 


Last year Oldsmobile introduced 
the world's first diesel V8 for full- 
size cars. This year we've intro- 
duced a new 4.3-litre diesel V8— 
especially for mid-size cars. 

Only Oldsmobile now offers 
diesel V8s available in 19 different 
models— more than any other car 
line in the world. 

Exceptional fuel economy. Now 
you can have the size car you 
want, with the fuel economy you 
need today. And you'll save money 
on every gallon based on the tra- 
ditional price difference between 
diesel fuel and unleaded gasoline. 


EPA mpg ratings— diesel V8 
Models Estimated Estimated 
ir mpg Highway 


|CSaon(2 | Q) | 3 | 
Е базене 00 | — 
Crises |. | —5— 
Dasso | G) — 

Ninety gh (à) ( 07 | 29 | 
Toronado) | 89 | 5 
| Custom Cru. (1) | QO | в | 


Remember: Compare this estimate 


to the “estimated mpg” of other cars. 
You may get different mileage de- 
pending on your speed, trip length 
and weather. Your actual highway 
mileage will probably be less than 
the estimated highway fuel economy. 


Smooth and quiet performance. 
Diesels traditionally haven’t been 
famous for smooth, quiet per- 
formance. But these V8-design 
diesels may surprise you. They're 
unusually smooth and quiet for 
diesels, especially at cruising speeds. 

More miles per gallon...less 
cost per gallon...smooth, quiet 
performance. Too good to be true? 


Test-drive a diesel Olds today! } 


Have one built for you. 


` Geta set of Monroe Radial-Matics 
and you'll make out like a bandit. 


If you don't have a set of Monroe Radial-Matic’ 
shock absorbers on your car, you're robbing 
yourself of the best ride you ever had. Because, 
just sure as shootin’, Radial-Matic is the best 
riding shock absorber Monroe ever made. 
In fact, the Radial-Matic shock is the first to 
combine five proven ride improvement features 
ina single shock. 

But just to make sure you know we aim to 
please, we're making a pledge no ordinary 
shock dares to make: “If in sixty days you don't 


agree four Radial-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably 

priced shocks." 

So mosey on over to 
your Monroe dealer and 
ask him for a set of 
Radial-Matic shocks. 
They'll make Old Paint 
ride like the great 
horse Silver. Monroe Auto Equipment (ac) 


Computerized traffic control 
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section-by-intersection basis," he 
said. 

But the display is only the most 
obvious part of the action at Char- 
lotte's traffic-control center. Infor- 
mation on traffic conditions around 
the city flows continuously into a 
computer. And that computer con- 
tinuously calculates where the 
heaviest traffic is accumulating 
and how to turn traffic lights on 
and off to move the greatest num- 
ber of people in the shortest possi- 
ble time. Such computer-controlled 
systems, operating at various levels 
of sophistication, are now in use in 
some 200 American cities. By keep- 
ing traffic moving, they save fuel, 
reduce travel time, cut pollution 
and accidents. 

The systems in use today are 
just the beginning. Engineers are 
working to develop new hardware 
to make such equipment even more 
effective. Microprocessors are be- 
ing developed to fine-tune the flow 
of traffic and reduce the amount of 
information that has to flow back 
to the central processor. Laser- 
communications. links are solving 
the information-transmission prob- 
lem. And, engineers are learning, 
hardware is only one of the prob- 
lems. The computers have to be 
told what to do. And that means 
software—programs that set up 
complex series of rules that the 
computers must follow in deciding 


how to manipulate the traffic 
lights—and thus traffic. | 
In principle, a computerized 


traffic contro] is simple. Special 
sensors throughout the city detect 
the movement and concentration of 


Electro-optical system in Atlanta uses 
laser transceivers—instead of cable or 
phone lines—mounted on poles to trans- 


cars. The computer, which is con- 
nected to and is in control of all 
iraffic lights in the city, figures 
when each light should be on red 
and green, and for how long. As 
traffic conditions change, the com- 
puter changes the timing of signals 
to move cars as rapidly as possible. 


Magnetic loops 


When I drove around the streets 
of downtown Charlotte with Fried- 
man, I saw for myself how smooth 
computer-regulated traffic can be. 
It was about 11 AM, when a red 
light normally lasts one minute in 
the business district. But it was 
possible to catch most lights while 
they were green as we went down 
one street. We were stopped by a 
full-cycle red only if we made a 
turn onto another street. 

As we drove, Friedman pointed 
out where sensors were buried in 
the street to measure traffic flow at 
certain intersections. The sensors 
are magnetic inductive-wire loops 
six feet square, A large metal 
object such as a bus, truck, or car 
changes the magnetic field when 
it passes over the loop. An electric 
pulse then travels from controllers 
at the local intersection to the 
master computers at headquarters. 

"That's not the only way we 
monitor traffic," said Friedman. 
“ГІ show you something more 
elaborate." At a nearby street-free- 
way intersection, he pointed out a 
TV camera encased in a protective 
cover atop a 60-foot pole. 

"We have four of these, all at 
street-freeway intersections, hooked 
up by cable to the computer room 
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mit data from local controllers to master 
computer. Optical fibers connect the 
transmit and receive heads (above). 


so that engineers can monitor traffic 
coming onto city streets. When a 
problem is reported in one of these 
areas, the operator can switch signal 
control to a manual mode, then run 
the traffic signals himself until he 
sees on the TV monitor that con- 
gestion has cleared up." 

For cities like Charlotte, with a 
population of at least 100,000 and 
100 signal-controlled intersections, 
it’s estimated that a 20-percent cut 
in the number of vehicle stops, plus 
10 seconds shaved off the length of 
each stop, could save 600,000 gal- 
lons of gasoline annually and de- 
crease the amount of particulates 
entering the air by 900,000 pounds. 

A few larger cities began experi- 
ments with computerized systems 
in the early 1970's [“Now Comput- 
ers Guide You Through Traffic 
Snarls," PS, Jan. '71]. Some of the 
pioneering cities: New York; San 
Jose, Calif.; Toronto, Canada; Glas- 
gow, Scotland. 

Most of these early systems and 
many current systems rely on tele- 
phone lines or transmission lines 
installed to send data from inter- 
section sensors and controllers 
back to a main computer. But it 
can be very costly for a city to 
install its own lines, particularly if 
the wire has to be buried in newly 
laid conduit. Also, telephone utility 
rates can be a problem: One com- 
puterized system in Washington, 
D.C., was shut down when monthly 
telephone rates jumped overnight 
from $670 to $6000, with another 
projected increase to $21,000 in 
store. 

Continued 
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Computerized traffic control 
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“The Washington rate of esca- 
lation is unique," says Robert 
Conner, chief of the FHWA’s traf- 
fic-control-system division. “It 
shouldn’t be interpreted as an ex- 
perience that has nationwide impli- 
cations.” Still, it would be unfortu- 


nate if the future of computerized. 


traffic-control systems depended 
on the unpredictable rate schedules 
of local utilities. 


Cutting costs 


Research is continuing on ways 
to trim data-transmission costs. 
One solution is the microprocessor, 
a complete computer system on one 
or more tiny chips of silicon. 
Microprocessors are used in the 
minicomputers that act as master 
control units for traffic-control sys- 
tems. But their really revolution- 
ary impact is in the field, at inter- 
section controllers. There, low-cost 
microprocessors not only control 
traffic signals, but also calculate 
data—traffic speed and density, for 
example—that once had to be calcu- 
lated at control centers. 

Another cure for high transmis- 
sion costs may be the elimination 
of wire and the use of electro-opti- 
cal transmission to send data on 
beams of light. “The advantage of 
electro-optics over comparable wire 
communication,” says Sperry’s 
Charles Mixer, “is that despite the 
high-technology veneer, it’s signifi- 
cantly cheaper in most situations.” 

A Sperry-developed electro-opti- 
cal transmission system was re- 
cently installed in a small part of 


the Atlanta, Ga., system of traffic 
control. Such a system requires 
only 30-foot poles to hold two elec- 
tro-optical heads, each facing oppo- 
site directions for upstream and 
downstream transmission, and 
aligned with heads on poles at 
adjacent intersections (see pho- 
tos). 

Each head has low-power semi- 
conductor lasers that beam data 
superimposed on laser light to a 
receiver photodiode in the next 
optical unit. Laser beams are low- 
powered to prevent eye hazards to 
maintenance personnel, or to oth- 
ers if an accident occurs, but they 


ЁЁ People began to notice 
that it was suddenly 
easier to get around 
downtown 9g 

Bob Deaton 


also can create transmission prob- 
lems in pea-soup fog. If the line of 
sight is difficult to establish, or if 
trees can’t be cut down, however, a 
wire link can be made between 
intersections. 

Microprocessors are used as the 
intersections controllers in the At- 
lanta electro-optical trial. They’re 
programmed to detect system fail- 
ures in thick fog, however rare 
those conditions might be. When 
the microprocessors sense a system 
failure that persists a predeter- 
mined time, they turn on clocks at 


each intersection that operate the 
traffic signals in synchronization. 


Computer software 


It’s up to the human computer 
programmers to determine how to 
arrange traffic flow to move the 
largest number of people in the 
shortest amount of time. One possi- 
bility is to program an “edge” for 
mass-transportation vehicles into 
the computer. The FHWA under- 
took a test some years ago in 
Washington, D.C. for a bus-priori- 
ty system. The computer was pro- 
grammed to give buses a green 
light whenever it would not disrupt 
traffic flow in the rest of the 
system. Some buses were equipped 
with a transmitter that could be 
detected by buried roadway sen- 
sors. If sensor circuits determined 
that the vehicle passing over them 
was a bus, they sent that informa- 
lion over telephone lines to the 
central computer. Based on a 
stored “picture” of traffic condi- 
tions, the computer could then 
decide whether to give the bus a 
green light or not. 

Tests showed that transmitter- 
equipped buses got through inter- 
sections faster than ordinary buses, 
but that other traffic was slowed as 
a result. Since a bus carries many 
more people than several cars, how- 
ever, net passenger delay can be 
reduced with the technique. 

The software tested in Washing- 
ton proved good enough to be 
translated into Fortran, a universal 

Continued 


Smoothing the flow on major arteries 


A new traffic-control system may be 
operational by 1982 to help motorists 
traveling a 35-mile network of traffic 
arteries between Long Island and New 
York City. Called the Integrated Motor- 
ist Information System (IMIS), it would 
cover a number of parallel roads, 
including the infamous Long Island Ex- 
pressway, known to commuters as the 
world's longest parking lot. 

If one route becomes congested by 
too much traffic or by an accident, 
motorists would be informed and given 
instructions on the best way to reach 
alternate routes. This would be done in 
two ways. Electric signs posted over 
key locations can display messages 
such as: "Accident on L.I. Expressway. 
Long Island traffic use Grand Central 
Parkway. Take Exit 29.” In a second 
technique, roadside transmitters would 
beam broadcasts to car radios over 
special public-service AM frequencies. 

IMIS would be similar to urban 


60 | POPULAR SCIENCE 


computerized traffic-control systems in 
a number of ways. Traffic signals at 
key entrance ramps could maintain a 
smooth flow of cars onto roadways. 
Sensors would detect traffic flow, and 
a buried cable would transmit data to 
the computer contro! center. 

According to a feasibility study 
performed by Sperry for the federal 
government, IMIS could annually save 
2.9 million vehicle hours of delay and 
2.7 million gallons of fuel, eliminate 
six million pounds of car emissions, 
and help prevent 200 accidents. ‘’Sys- 
tems elsewhere in the country, involv- 
ing just а single roadway, have 
reduced both travel time and peak- 
period accidents," says Salvatore Con- 
igliaro, president of the Sperry Divi- 
sion. '"The potential benefits to both 
Long Island and New York, considering 
the heavy volume of traffic, are sub- 
stantial,” he said. 

Arthur Cimento, head of the engi- 


neering department at Sperry, which 
designed IMIS, is sure it will work. All 
of the individual techniques have 
already been used successfully, al- 
though not in one package. Also, 
extensive simulation of the northern 
Long Island corridor and of the controi 
software has been completed by the 
FHWA. 

Representative Jerome Ambro (D- 
М.Ү.) believes the system could have 
far-reaching implications: “‘What we 
learn here can be copied in other areas 
where suburbs funnel traffic into large 
cities." Ambro's only reservation about 
IMIS is that it promotes use of the 
automobile rather than of mass transit. 

The problem now is money. IMIS 
wil cost $31 million to construct, 
more than local governments on Long 
Island and New York State can afford. 
At this writing, funds for IMIS are 
slated to come from the federal gov- 
ernment, provided that Congress ex- 
tends the Highway Trust Fund. and 
that President Carter signs the bill. 
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Computerized traffic control 


[Continued] 


headquarters in Lincoln, Neb., helps op- 


language for any general-purpose 
computer. But some bugs still ex- 
isted in the software, and the 
FHWA asked Charlotte’s traffic 
engineers to try out the Fortran 
program. Early last year, this soft- 
ware test ended and an improved 
version of that Fortran program 
was installed in Englewood, Calif. 
It may also be used in Knoxville, 
Tenn., and Staten Island, N.Y. 

“The prime purpose of our R&D 
efforts," says Robert Conner, "is to 
help the cities, particularly the 
smaller ones, avoid the high cost of 
developing their own software. 
We'll make our packages available 
free of charge to anyone who cares 
to use them." 


Software generations 


The latest FHWA traffic-control 
software is only the first of three 
generations of programs, each in- 
creasingly more responsive to traf- 
fic. 

ө First-generation software uses 
prestored timing patterns for each 
signal cycle based on previously 
collected traffic data. While 40 
patterns can be stored in the com- 
puter, there are three basic types: 
time-of-day, operator-selected, and 
traffic-responsive. In the last, de- 
tectors measure traffic flow, a com- 
parison is made with various stored 
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erators keep track of traffic lights under 
computer control. Sophisticated com- 


patterns, and the pattern that best 
matches current traffic flow is put 
into effect. 

e Second-generation software, 
instead of selecting a prestored 
timing pattern based on traffic 
flow, creates a new traffic pattern 
every time the flow changes. That 
is, patterns are developed contin- 
uously on a real-time basis. 

e Third-generation programs en- 
hance the control sensitivity of 
second-generation software by de- 
veloping individual timing patterns 
for each intersection. In first- and 
second-generation programs, all in- 
tersections have the same cycle, 
based on traffic headed their way 
from other intersections. 

Third-generation software is still 
being studied, but a second-genera- 
tion prototype program has been 
developed for testing in Overland 
Park, Kan., by DeLeuw Cather. 
At the same time, Honeywell is 
enhancing the  traffic-responsive 
mode of the first-generation pro- 
gram and adding functions such as 
fire-route preemption and unat- 
tended operation. These firms, and 
other contractors such as Sperry, 
Computran, and Miultisonics, all 
offer computer programs and sys- 
tems management to city govern- 
ments. 

Without such skilled assistance, 


ы 
# 
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puter programs to improve system res- 
ponsiveness are still being refined. 


problems can develop, In Char- 
lotte, for example, a contractor 
installed the intersection signal 
controllers before the software was 
prepared to run them properly. 
Motorists complained bitterly as 
they encountered numerous red 
lights—some lasting as long as 100 
seconds. “Science fiction warned 
that something like this could hap- 
pen," said an editorial in The 
Charlotte Observer. 

In 1976, after a year of failure 
and frustration, a city engineer and 
technician finally worked out four 
different traffic-signal patterns for 
175 Charlotte intersections апа 
programmed them into the comput- 
er. 

Using a stopwatch, a reporter 
checked the results, and found that 
travel time down a main thorough- 
fare was cut from five minutes, 27 
seconds, to two minutes, 32 sec- 
onds. On three downtown routes, 
26 out of 34 lights were green 
during noon traffic. Only 17 green 
lights were logged at the same hour 
six months before. 

“This was when things started 
turning around for us," said Bob 
Deaton, assistant director of engi- 
neering. “People began to notice 
that it was suddenly easier to get 
around downtown, easier than it 
has ever been." 
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But you can always find something here that’s a little like home, whether it’s farms, or rock music, or just 
making friends. In Europe you'll work, and have fun — all you've got to do is do it!” SP4 William E. Kincade 
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Join the people 
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U.S. super fire 


Goodyears new Wingfoot 
challenges Michelins TRX 


паса 


Wingfoot tires are sticking well enough 
in this lane-change maneuver so that PS 
Associate Editor Ed Jacobs is accelerat- 
ing hard instead of coasting. Jacobs and 
test partner Jim Dunne were able to in- 
crease speeds significantly over stan- 
dard radial through this course at 
Bridgehampton Race Circuit. 
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By HERBERT SHULDINER 


“You feel very secure with these 
tires on the car, very much under 
control,” PS Auto Editor Jim 
Dunne said as he completed his 
runs through the standard lane- 
change course used for our monthly 
car tests. This time, however, he 
had just completed a tire test of 
Goodyear’s Wingfoot—a new super 
tire that’s designed to compete 
with the Michelin TRX. 

Dunne was able to increase his 
speed through the course signifi- 
cantly from 60 mph with GT radials 
(standard tire for the vehicle) to 
62.4 with the Wingfoots. Associate 
Editor Ed Jacobs, the other member 
of our car-test team, increased his 
speed from 56.3 mph to 60 mph with 
the Wingfoots. 

Similar improvements were 
achieved in negotiating the PS 
slalom course. Those speeds were 
obtained with a complete feeling of 
control, our test team told me. “If 
you tried to go that fast with the 
standard radials, you’d go out of 
control," Dunne said. 

“The tires feel very much like 
the TRX,” Jacobs says. “You get 
the feeling that there’s a lot of 
reserve left, even when you're cor- 
nering at higher speeds." 

What's the secret that permits 
such performance? 

“Two things," says Don Knight, 
Goodyear manager of radial pas- 
senger tire engineering, “а new 
stickier tread compound and a 
computer-designed tread pattern 
and sidewall that allow you to 
generate higher cornering forces.” 

Knight would not reveal what 
chemical changes Goodyear made 
to the tread compound, but he said 
that it evolved from the tread 
compounds used in race-car tires. 

The Wingfoot has a 12/32-in. 
tread depth, and its life is roughly 
the same as a standard radial, 


pressure of 


Technician checks air 
Wingfoot at the Goodyear lab in Akron, 
Ohio (top). Note aggressive tread pat- 
tern. The drawing shows its two folded 
aramid-fiber plies over two polyester car- 
cass plies—for a total of six plies. 


Knight claims. “Our tread-wear- 
life tests show us that,” he says, 
“even though tread wear is one 
element we were willing to sacrifice 
in order to get better performance.” 

One reason the tire wears well, 
Knight suggests, is that it puts 
more rubber on the road compared 
to another tire of equal size. And 
“there are equal forces throughout 
the footprint so it not only holds in 
the corners, but it gives you good 
even tread wear.” 

Also contributing to the superior 
handling is the unique sidewall, 
Knight says. It’s made up of vari- 
ous compounds that provide more 
stiffness in some areas and less in 
others. It’s stiffened up where it 
will affect handling, and made 
more flexible where ride is con- 
trolled. 

The Wingfoot differs from the 
TEX in that it doesn't require a 
special wheel, although it will be 
made in a size that allows it to be 
used on a 390-mm rim that's used 
for the TRX and Goodyear's ellip- 
tic tire [PS, Nov. '77]. The Wing- 
foot will be available in six sizes for 
conventional wheels. It's aimed at 
owners of performance-type cars. 
Price? About 35-percent more than 
top-line standard radials. 
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Getaway 
machines. 


That's the incredible buy a dual-purpose motor- Honda has been the 
Honda XL series. It's an entire cycle, you've got two leader in four-stroke motor- 
family of ingenious Honda on- choices: two-stroke or four- cycle technology for years. 


and off-road motorcycles stroke. And when you look And the Honda XLs are state- 
dedicated to your enjoyment further into the _ of-the- \ art. They offer legendary 
of the outdoor life. matter, the т Honda | dependability, a fact 
Four-Stroke preference E, | 
Dependability. becomes -—— ^ » 


When you're ready to 
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Speedometer and 
tripmeter are 
standard on all XLs 
(no tripmeter 
on XL75). _ 


» 
he XL185S, XL250S and “4 
XL500S have an auto- ЗД 
matic decompression а 
system for starting. | 


Add A Honda XL 

To Your Lifestyle. 

Its a whole lot more than 
merely buying a 
motorcycle. А 

Honda XL can make 

what you do for 

business or 


pleasure a lot 
more fun. 
Your Honda 
dealer is 
| standing by 
to show you 
the full line, 
For 1979, the from the XL75 
Х1 250$ features added ч for junior 
you'll appreciate the further refinements that enhance its riders all the way to the 
you leave civilization behind. dual-purpose nature. A incredible new XL5OOS. Each 
They're quiet. And they deliver passenger strap is added to. and. every one is a getaway. 
better gas mileage than |© ^ the seat, as are passenger „¢ , machine at heart. 
comparable two-stroke bikes. footpegs. And, of course, full | 
An Everyday · road lighting, instrumentation, 
investment. turn signals and mirrors are 


Yet, while the great 
outdoors beckons, 
workday obligations 
persist. And your XL is 
standing by. Each 
machine is fully set up for the 
road, street legal in all states. 

Take the XL250S for 
example. It's powered by a 
strong 249 cc single- 
cylinder engine. There's a 
constant-mesh five-speed 
transmission which makes listen IEE E 
riding in city traffic easier. Fade- Discharge Ignitlons fire the 
and water-resistant brakes ИШИНИ... 
are fitted front and rear. Ага c 

And like other Honda 

— XLS, it features primary 
kickstarting that lets you start 
in any gear with the clutch 
disengaged. 


standard equipment. 


Always wear a helmet and eye protection when riding. The XL75, XL100S, XL125S and XLI85S are designed for 
operator use only. For free brochure, write: American Honda Motor Co., Inc., Dept. PS39XL, Box 50, Gardena, California 90247. 
See Yellow Pages for nearest Honda dealer. (C) 1979 AHM. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Louis Caso. 


Flue-pipe 
water heater 


Copper tubing inserted in boiler flue 
pipe is key to heat recovery. Here, Caso 
monitors temperatures at outlet from 40- 
gallon storage tank in basement. 


Circulator moves water through boiler 
and radiators. If it's pumped too rapidly, 
condensation can occur on the coil. 
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Ву EDWARD MORAN 


Louis Caso, a suburban Long Is- 
land, N.Y., homeowner, has mod- 
ified his conventional oil-fired 
heating system to recover heat from 
flue gases. Caso found that the tem- 
perature of these gases averaged be- 
tween 600 and 800 degrees F, and 
designed the system illustrated be- 
low that has reduced his oil con- 
sumption significantly. Recently, he 
has been experimenting with solar 
heat as another way to preheat his 
boiler water. 

Caso’s design is based on the fact 
that the hot water leaving the boil- 
er returns at a lower temperature 
because of heat losses at the radia- 
tors. When the boiler temperature 
is reduced by this cooled water, the 
burner kicks in, at a temperature 
predetermined by the aquastat, to 
reheat the water. In Caso’s add-on 
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system, the water is preheated by 
the otherwise-wasted flue gases be- 
fore it returns to the boiler, reduc- 
ing the amount of on-and-off cy- 
cling. 

Components 

The parts used in this project 
include a 40-gallon water-storage 
tank, 40 feet of 44-in. copper tub- 
ing, an auxiliary expansion tank, 
and uniflow valve, plus standard 
components such as air-bleeder 
vent, safety relief valve, thermom- 
eters, and control valves. 

As shown in the drawing, water 
circulates through coils of the cop- 
per tubing mounted in the flue 
pipe, where it picks up heat before 
returning to the boiler. In opera- 
tion, valve V2 is closed, and V1 and 
V3 are open. When the thermostat 
in the house calls for heat, the 
circulator draws hot water from the 
top of the boiler and through the 
radiators. On its return trip, the 
cooled water enters the storage 
tank and, through a tube, drops to 
the bottom. Water circulates by 
convection, though a small auxilia- 
ry pump would be more efficient, 
says Caso. He warns, however, 
against pumping too rapidly, which 
causes condensation to collect on 
the coil. 

“The circulator on the original 
system operates independently of 
the oil burner,” he says. “The 
circulator comes on when the ther- 
mostat calls for heat in the house, 
whereas the oil burner comes on 
when the boiler aquastat calls for 
hot water in the boiler. It is at this 
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Ultimate 
Lockback 


The Uncle Henry Bear Paw’ 
by Schrade 


Pivot Post/Lock Bar of Schrade + Steel? 
makes the Bear Paw completely rust resistant; 
insures the most rigid, durable construction 
ever offered in a lockback knife. 
The 312" blade of rust resistant Schrade + 
. Steel opens and closes easier than any other 
lockback. 
The handles are WondaWood® and the 
=; bolsters and linings аге solid brass. It comes The 
а) with a top-grain, steerhide sheath. 


Each knife is serialized, and guaranteed against loss for 1 year Ultimate | 


from date of warranty registration. С 
uarantee | 


If you lose it, Uncle Henry 
Schrade Cutlery Corp., New York 12428 will replaceit free. 


М1 G1 L... the Volkswagen m. 
that thinks it's a classic. = 


Fiberfab, the world’s oldest and largest 
component sportscar manufacturer, pre- 
sents its pride and joy... The MiGi 1. An 
authentic, detailed replica of the classic 
1952 MG-TD, The MiGi Ill comes in acom- 
plete package designed for easy assembly 
over the dependable VW chassis and 
engine. Everything is furnished except 
the few required hand tools and your 
personal touch. And The MiGi ll's gel- 
coated fiberglass body, available in nine 
different colors and a variety of two-tones, 
| is totally rustproof. Nostalgic beauty 
| combined with durability and econ- 
omy. Meet The MiGi Il. 


Clip and mail to FIBERFAB, INC. 


1000 Turners Crossroads South 
Minneapolis, Minn. 55416 


Г] Enclosed is $1.00 for MiGi II color brochure 

Г] Enclosed is $10.00 for color brochure and assembly manual 
NAME 
ADDRESS 
GE AE i0 
HOME PHONE BUSINESS PHONE 
Charge the above material to my [] VISA [7] Master Charge account 
CARD NUMBER __ЕХРІВАТІОМ DATE 


| CALL TOLL FREE: 
FIBERFAB) 900-328-5671 
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LARGE INVENTORY! 
BATTERY CLOCK MOVEMENTS. 


We now have our largest inventory ever of pre- 

| cision battery clock movements — electronic or 

quartz, domestic and West German. Also avail- 
able is a tremendous selection of battery 

operated pendulum movements. 


plus Over 4000 Items 
For Your Wood Shop! 


Discounts on STANLEY 


All run on standard battery (not 
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ness solid lumber. Also thousands 
of items — Lamp Parts, Cabinet 
Hardware, Upholstery Supplies 
Clock, Furniture and Picture Kits, 
Inlays, Picture Frame Moldings, 
Hand and Power Tools. 


second hands. Quality guaranteed. 
SHOWN: GT-360, electronic, | 
34 x A 1 yi, 4" or W shafts 


T. for $24 
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— extn add 4% sales tax. 
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Miniature Furni- 


li CRAFTSMAN Wood Service Company mericard/VISA and Master Charge 
D Dept. B-39, 2729 5, Mary St., Chicago, IL. 60608 - 
Send new 152 page Craftsman Catalog. | епс! 
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POWER TO SPARE. 

12, 14 and 18 hp cast iron engines provide 
easy starting, high torque at working speeds. 
Power applied through gear reductions to 
246:1 gives you tremendous workpower 

at the wheels. 


MORE USABLE HORSEPOWER. 
All-gear drive delivers almost 10076 of 
engine Output to the wheels. Puts more 
horsepower to work, gives more work 
per gallon of gas. 
HIGHER GROUND CLEARANCE. 

Up to an amazing 19". Compare that with other 

garden tractors! You can cultivate taller crops, 
handle big, Power King implements, work easily 
over rough ground. 


TRACTION PLUS. i - 
Power King's size and 
weight combine with 
big, ground-gripping 
tires for superior 
traction. Addition of 
wheel weights and/or 
loading of tires 

gives you enormous 
pull-power. 


YEAR-ROUND 
VERSATILITY. 

With twenty-five 
quick-change 
attachments, 

you can put your 
Power King to work 
to handle all the 
mh tough jobs 
on your place. 
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Flue-pipe water heater 
[Continued] 


time—when the burner is on—that 
the coil in the flue is heated." (The 
col could be mounted in a fire- 
place or any other source of heat, 
adds Caso.). 

When the auxiliary circulator is 
operating, there is a large tempera- 
ture differential between the ex- 
haust gases and the coil, causing 
some condensation to collect. Caso 
attached a copper plate to the 
lower inside of the flue as a trough 
to carry away condensation. “The 
dripping condensation simply car- 
ries away soot that collects on the 
coil," he says. “The condensation is 
diminished as the coil temperature 
is increased, so it’s not really a 
major concern." And the coil is not 
an obstruction in the flue; a larger- 
diameter flue was installed to avoid 
such a problem. 

А comparison of oil consumption 
under similar conditions indicates 
the success of Caso's system. Caso 
plotted curves for before and after 
the flue recovery system, based on 
a constant 150-degree aquastat set- 
ting and 68-degree thermostat set- 
tng. When outside temperatures 
are 20 degrees, for example, the 
daily oil consumption now averages 
6.5 gallons, as against 8.5 gallons 
before the modifications. This ratio 
is fairly constant at all tempera- 
tures, indicating a saving of about 
20 percent. 


Solar auxiliary 

Caso is now experimenting with 
solar collectors to preheat the boil- 
er water. He recommends a copper- 
tubing collector mounted on gal- 
vanized sheet metal backed with 
tar paper and Styrofoam and set in 
a 4-by-8-ft. glazed plywood frame. 
Caso has prepared detailed perfor- 
mance data projected for the col- 
lectors now being tested. 

To ask a specific question, send a 
stamped, self-addressed envelope 
to Louis Caso, 127 Maple Ave., 
Bethpage, N.Y. 11714. 05) 


Your idea may bring you $200 


Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. i j 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Po ular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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Get into the booming fiel 
of solar technology. 


Now NRI's home 
study course in 
Air Conditioning, 
Refrigeration, and 
Heating includes 
training in heat 
pumps and solar 
energy systems. 
Prepare yourself for a 
whole new career in one of the 
fastest growing fields around. 
As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for 
skilled technicians will soar. 
NRI can get you started in this 
opportunity area, and you 
learn at home in your spare 
time, tailoring your training to 
your need with a choice of NRI's 
Basic or Master Courses. 


Includes Professional 
Vacuum Pump and Tools 
NRI training is practical train- 
ing. Along with bite-size lessons in 
theory and practice, you get practical 
bench training. NRI's Master Course 
includes professional tools...a system 
analyzer, leak detector, tubing and 
joint tools, and more. Plus 
demonstration units 
that graphically 
bring principles 


to life for easy understanding, 

You even get a top-quality Lammert 
vacuum pump for troubleshooting 
experiments and use on the job. 


Optional 
Resident Training 
at York Institute 
Graduates of the Master 
Course are eligible for a concen- 
trated week of resident training 
жт at the famous York Institute at 
"" no extra charge for tuition or 
, training materials. Here, you'll 
^ work on advanced industrial 
- equipment under the guidance 
of expert instructors. Only NRI 
y includes this opportunity. 


Send for Free 
Catalog, No Salesman 
Will Call 

Use the postage paid card 
to send for NRI's free catalog 
showing all the equipment and 
describing the complete course. 


| Over a million students have trained 


at home the NRI way. You can, too. 
If card has been removed, write to 


the address below. 


Or check out these other growing fields 


Small Engine Repair 

There's plenty of opportunity for the 
man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools... inductive tachometer, volt-ohm meter, 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 


actually building a 3 1/2 HP engine as part of | 


your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


Electrical Appliance Servicing 
Good appliance repairmen are hard to 

come by. NRI trains you for a full or part- 
time job. even your own business, fixing 
everything from toasters to refrigerators and 
freezers, Step-by-step training includes profes- 
sional appliance tester for fast and accurate 
troubleshooting. Check card for catalog. 


Auto Repair and Servicing 
A good mechanic can work just about 
anyplace he wants to. NRI "hands-on" home 
training covers what you need to know from 
headlight to taillight. Includes professional 
tools like inductive timing light, diagnostic 
analysis and tune-up instrument, ignition 


analyzer scope, vacuum test pump, and 


more. Approved by Richard Petty, America's 
winningest stock car driver and NRI auto- 
motive consultant. Choice of two courses. 


Check card. 


NRI Schools 
McGraw-Hill Center for 
Continuing Education 
3039 Wisconsin Avenue 
Washington, D.C. 20016 
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The strong tasting low tar. 
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PS| Whats News 


"To sum them up in one word, they're 
incredible. l've been working with my 
home computer for two years now and 
it still can't do some of the tricks the 
new home computers. will do at the 
push of a button. And, since they all 
use a high-level language, they're easy 
to use. When | make a mistake 
programming my old system, it does 
crazy things—twice it made phone 
calls to report my home was burglar- 
ized. If you make a mistake with these 
new computers, they simply stop, tell 
yothe problem, and show you what 
area to change in your program.” 

Those were Bill Hawkins' comments 
after putting together our cover story 
on the new generation of home com- 
puters. What's a program? What's a 
high-level language? These are just 
some of the words associated with this 
totally new technology for our homes. 
And knowing what they mean is the key 
to choosing your own system. 

If you want a home computer for 
balancing your checkbook, figuring 
your taxes, or determining the heat 
loss of your home—or you just want to 
read what they're all about and why 
they can cost from $300 to almost 
$3000—turn to our buyer's guide to 
home computers. 


Engine oils 


Some multigrade engine oils may pro- 
tect your car's engine better than 
others, A recent report on research 
done by three General Motors engi- 
neers says that the tests now used to 
classify multiviscosity oils do not ade- 
quately predict the ability of an oil to 
protect engine components under high- 
speed, high-temperature operations. 
The engineers ran 50,000-mile tests of 


. four multigrade oils under high-temper- 


ature, high-speed service. Each oil was 
blended the same except that different 
viscosity-index improvers were used. 

“Although these oils appear similar 
in the mild tests used to categorize 
them, they behave quite differently in 
high-temperature,  high-shear-rate  re- 
gions of the engine such as journal 
bearings or the ring and cylinder 
area," one of the engineers explained. 
"This suggests that the current SAE 
classification cannot adequately pre- 
dict viscosity-related engine perfor- 


mance and should be revised to include 
tests in which the conditions more close- 
ly approximate engine operation." 

Such a new classification also could 
provide a better indication of the 
protection offered by the new fuel- 
saving oils. "We want an oil with a 
high enough viscosity so that the 
engine parts are protected," he said. 
"But if it is too thick, it takes too much 
energy to shear it, and you lose fuel 
economy.” 


VariEze comes to NASA 


Remember the VariEze canard design 
on our November cover? When our Ben 
Kocivar was down at NASA's Langley 
Research Center recently he found that 
they are building a VariEze to learn 
about the possibilities of using com- 
posite materials for general aviation 
aircraft and also for wind-tunnel tests 
of the canard design. NASA already 
has a partially completed VariEze built 
by one employee. Wind-tunnel work 
will investigate spin characteristics 
and the effects of moving the CG (cen- 
ter of gravity) farther aft. NASA will 
also try several different canard-wing 
designs and locations. Burt Rutan has 
been giving NASA engineers back- 
ground talks on his concepts, and he 
flew his new four-seat twin-engine 
Defiant to Langley from California with 
only one stop. Ben hopes to be able to 
fly and report on the new Defiant soon 
because there are rumors it will 
become a production airplane. 


Front-drive test 


The Saab 900, reported on by PS Euro- 
pean Editor David Scott in this month's 
issue, was also test-driven in Sweden 
recently by another PS editor. Reports 
Richard Stepler: “The most dramatic 
testament to this front-drive car's han- 
dling came at Mantorp Park, a race 
track near Linkoping. There | drove the 
car over a tire-slasher—a device that 
cuts completely through the tire to the 
rim. It's placed so that it causes the 
left front tire to blow out; it quickly 
retracts so that the rear tire is spared. 
| accelerated the car to 65 mph, and 
turned into the  'tire-cutting lane.’ 
When the front tire hit the slasher, | 
heard the explosive sound of the 


blowout. The Saab continued to travel 
in a straight line—no swerving to the 
right or left. It required no corrective 
action on the steering wheel. In fact, 
I'm convinced that | could have taken 
my hands off the wheel and still 
brought the car to a safe stop.” 


Minto’s Freon engine 


The external-combustion engine using 
Freon in the heat cycle [PS, Aug. ‘73; 
Feb. '76] that Wally Minto put into an 
experimental car for Datsun hasn't 
made it as an automobile power plant. 
But it is now being manufactured and 
sold all over the world. The little 
gyrotor engine powers a 10kW electric 
generator. The system can use almost 
any source of heat and is used mostly 
to recover energy from waste heat. 
Minto is now working with Beloit 
Power Systems to build a 1.2-mega- 
watt to be completed by the time you 
read this. He also has a contract with 
Swift Chemical to recover 1.2 mega- 
watts from waste steam. Minto says, 
“We could supply 25 to 30 percent of 
this country’s total power needs by 
installing these things where there's 
industrial waste heat.” 


Cheaper solar energy 


Those strange devices invented by 
Stanford Ovshinsky [PS, April '78] are 
makirg news. The maverick scientist 
recently announced the development of 
a new amorphous material made from 
silicon tetrafluoride. With this materi- 
al, he said, he can make solar cells in 
thin sheets capable of converting sun- 
light directly into electricity with an 
efficiency of 10 percent. He predicts 
that within five years a battery of these 
cells on the roof of your home could 
produce electricity at an amortized 
cost of five cents per kilowatt-hour— 
about average now for the cost of elec- 
tricity from utilities. Many scientists 
are skeptical about his claims, but he 
has been right so many times in the 
recent past that they are now paying 
close attention to what he says. 


Aled L Aoki 
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Giant space 
structures 


-how well build Them 


Cigar-shape space station (upper left) 
has equipment mounted on boom of 
space beams. Shuttle, docked to orbiting 
station, has ferried up replacement parts 
being installed by Grumman's remotely 
operated cherry picker at end of crane. 
Practice in such jobs is essential for 
building orbiting construction shacks 
(lower left). Here, Shuttle's remote ma- 
nipulator arm lifts antenna sections on- 
to a trolley that scoots them down to 
cherry picker for positioning. Large solar 
arrays power this equipment, which 15 
fashioning the nucleus of a giant solar 
power station. When completed, miles 
of weblike trusses (above, right) would 
be covered with solar cells. In this Boe- 
ing version, the framework would be 
made of thin, telescoping struts brought 
up in the Shuttle. But both versions 
would convert solar-generated electricity 
to microwaves, beaming them—via a 
giant antenna—to an Earth station for re- 
conversion to electricity. 
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An alien environment 
demands unique building 
methods and materials 


By JIM SCHEFTER- 


The night view to the south is spec- 
tacular. A slightly curved row of 
bright objects, 45 degrees up from 
the horizon, rivets the darkness. It 
looks like a glowing dotted line, 
waiting for some giant hand to tear 
open the sky. 

Each dot is, in fact, a separate 
space station or power-generating 
satellite anchored in orbit 22,300 
miles above the equator. So vast is 
the volume of space that dozens of 
stations can be set in that line with 
none affecting any other. 


But don't look for that dotted 
line in the sky just yet. You'll only 
find it in a few artist's drawings— 
and in the imaginations of the engi- 
neers already at work to make it 
happen. 

Some proposals now being stud- 
ied involve putting 500 workers 
into orbit for months at a time to 
build platforms measured in kilo- 
meters. That kind of sky-high 
thinking—coming at a time when 
it’s still a major chore to put five 
astronauts into space for a week— 
makes people shake their heads 
and wonder what those dreamers 
will think of next. 

But the dreamers have a point. 
It’s hard to fire the imagination of 
Congress, or of us taxpayers who 
foot the bill, with glowing descrip- 


tions of trusses, beams, joints, and 
connectors. So the dreamers, prac- 
tical engineers that they are, talk 
of mind-boggling satellite solar- 
power stations as in the painting 
above. 

But they're doing more than 
dreaming and talking. I've just 
visited laboratories on both coasts, 
where NASA contractors are work- 
ing on volleyball-size joints and 
beam components you can wrap 
around your fists, They're develop- 
ing automatic machines that can 
spit out beams thousands of feet in 
length in the weightless conditions 
of space. They're also designing 
and testing joints and electrical 
sockets that will allow the deep- 
space construction crews to erect 
Continued 


MARCH 1979 | 79 


Strut-making in space, the General Dynamics beam-making 
machine (top, inside NASA canister) extrudes beams made of 
a graphite-glass laminate. Model of Grumman's working beam 
former (left) sits upright in Shuttle. Yellow cartridges eject 
crosspieces for welding to the end caps. These are roll-formed 
from aluminum strips fed from the white reels. 
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giant, miles-long structures in space. 

"We're trying to get into the 
space construction business," says 
Clark Covington, chief of the Sys- 
tems Design Office at the Johnson 
Space Center in Houston. “We’re 
looking at how to do it, regardless 
of what it is we're building." 


Tooling up for space 


The basic unit for building any 
large structure, on Earth or in 
space, is the beam. But space 
beams—a number of varieties have 
been designed and built already— 
aren't like anything you'll see when 
an office building goes up. The 
unique environment of space 
creates unique problems. The beam 
has to be somehow gotten to the 
construction site. Once there, it has 
to be attached carefully to other 
beams. And erecting a framework 
of space beams is only the first 
step. To make a solar power sta- 
tion, a space manufacturing facili- 
ty, or even an orbiting research lab, 
you have to have equipment—elec- 
trical equipment. That means in- 
stalling cables and sockets. And all 
of these components must be able 
to withstand the rigors of the orbit- 
al environment, including extreme 
temperature changes, the as yet 
unmeasured effects of weightless- 
ness, and intense solar and cosmic 
radiation. 

Each NASA contractor has its 
own ideas about how to solve these 
problems, but all agree on the basic 
options available. 

"There are only three ways to 
build something in space," Coving- 
ton stresses. "You can deploy it, 
you can erect it, or you can fabri- 
cate it." 

In deployment, the whole prod- 
uct is built on Earth, then folded, 
rolled, or otherwise compressed 
into a small package and launched 
into space. That's the system now 
used on large communications an- 
tennas, for instance, and it's fa- 
vored by the military for larger 
space platforms. 

Erecting a space structure would 
require human workers to piece 
together components prefabricated 
on Earth and hauled into orbit. 
Boeing likes this idea, but isn't 
pushing it too hard. 

Fabrication is the NASA-favored 
process and is thus getting most of 
the attention. Beams would be 
manufactured in space and joined 
to create whatever structure is need- 
ed. 

Current plans are based on using 
the Space Shuttle, with its 60-foot 
cargo bay, to transport materials 
from Earth. The Shuttle would then 


serve as the basic “construction 
shack" while the job gets started. 

“Just building the construction 
facility is going to take a lot of 
work," says Boeing engineer Ralph 
Nansen. “It’s not like a site where 
you can roll out a trailer office, set 
it down, and start digging." | 

But if you look in the right 
places, you'll find that an amazing 
amount of work—blueprints, de- 
signs, tooling, and even prototype 
hardware—has already been done. 

For example, at Grumman Aero- 
space Corp. on Long Island, N.Y., 
last summer, I saw the prototype of 
an automatic machine that turns 
flat aluminum strips into light- 
weight beams. 

“Our beam builder is a relatively 
simple machine," explains program 
manager Walter Muench of Grum- 
man. “It’s less complicated than a 
bottling machine in a soft drink 
plant and it operates automatical- 
ly. Push a button and it builds a 
beam." 

So it does. But simple or not, the 
machine looks massive. At eight by 
14 feet, it's designed to fit into the 
Space Shuttle cargo bay. This ver- 
sion is about 22,000 pounds, about 
6000 pounds too heavy. NASA and 
Grumman are planning a weight- 
loss modification and hope to fly it 
on an orbital test in 1982 or 1983. 

Despite its aura of high tech- 
nology, the machine is not built 
around a new concept. In fact, it's 
similar in principle to the machines 
used to make the rain gutters for 
your roof. Raw material for the 
beams is contained on three reels of 
flat aluminum strips. Each strip is 
about seven inches wide, and could 
be thousands of feet long. The 
aluminum strip is pulled off the 
reel and drawn through a series of 
increasingly angular rollers that 
form it into a V shape. Engineers 
confusingly call these V-shape ele- 
ments "end caps" even though they 
won't form the ends of the com- 
pleted beam, but rather will be the 
longitudinal elements that run 
from end to end. 

In operation, the Grumman ma- 
chine extrudes three V-shape end 
caps simultaneously in a triangular 
configuration. Each time five feet 
has emerged, the machine stops 
and an automatic welder tacks 
three preformed  crosspieces in 
place to complete that section of 
the triangular beam. 

In space, where gravity is no 
constraint, the machine could pro- 
duce beams as long as the amount 
of aluminum on the reels. For now, 
Grumman has limited production 

Continued 


Slid snugly into its socket (top) the 
ball-tipped rod links a beam to the multi- 
faced core (center). It accepts nine of 
the 1.5-inch-diameter balls, making pos- 
sible a variety of space-beam hookups. 
The Shuttle’s RMA slid the beams into 
place (bottom), guided by technicians 
using TV camera extending below arm. 
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£C At first we thought that sticking things together in space was no big 


to 40-foot beams. At 0.85 pounds 
per foot, a 40-footer weighs just 34 
pounds. 

At General Dynamics in San 
Diego, a less sophisticated ma- 
chine—designed for in-plant test- 
ing—produces beam components of 
non-metallic composite material. 
At this time, GD's little machine 
makes only an end cap. Test beams 
are then fabricated by hand. A full- 
size beam builder is planned. 

GD's machine is similar in prin- 
ciple to Grumman's but differs in 
important ways. It starts out with 
the end-cap material as a narrow 
flat sheet wound tightly on a reel. 
But where Grumman uses alumi- 
num, GD uses a layer composite. 
Grumman simply bends the alu- 
minum strip to shape, but GD must 
heat its plastic-like composite to 
form it. GD also uses a strong cord 
rather than a solid member for 
some crosspieces. 

The General Dynamics machine, 
like Grumman's, should be ready 
for flight testing in 1982 or 1983. 


The test of space 


Both prototype beam builders 
now have 1000-foot capacity— 
enough to provide NASA with the 
first tests it needs. Two major 
questions need answering: Is space 
construction really possible? What 
are the effects of outer space on 
aluminum and composite beams? 

The first question will be an- 
swered if beams actually are pro- 

duced in orbit, then are tied togeth- 


DE Naso. 


Mating cones could ease the tricky job 


of making electrical connections in 
space. The pins at the tip of the left cone 
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er to make a simple platform. 
Grumman proposes a large triangu- 
lar structure about 100 by 300 feet 
in size. In Houston, Covington pro- 
poses a rectangular platform, 33 by 
660 feet in size. Both may fly. 

If they do, they'll be heavily 
instrumented to provide data on 
thermal characteristics. That's a 
major concern for planners today. 

*Imagine what happens when 
that thing comes out of the Earth's 
shadow and you get those sudden 
tremendous temperature  differ- 
ences,” Boeing’s Nansen muses. 
“And then there’s the shadowing 
effect of the structure itself.” 

By one set of calculations, the 
stresses and deflections in an alu- 
minum beam may be intolerable. 

“Aluminum is not acceptable for 
large flat surfaces because of ther- 
mal distortion," Covington says 
unconditionally. *We've calculated 
that a 660-foot aluminum beam 
would deflect more than 50 feet at 
the en СЕР 

In contrast, Covington says, the 
Houston space experts are looking 
at a graphite composite that de- 
flects less than two inches over 660 
feet under the same thermal condi- 
tions. That material has three 
layers of graphite sandwiched 
around two layers of fiberglass. 
The whole thing is coated with a 
polysulfone epoxy. Its advantages? 
It is strong and rigid, and also 
lightweight. General Dynamics 


formed end caps from the material, 


slide into a multi-holed socket inside 
the hollow cone on the right. The cones 
would cap space beams. 


beam by hand. It weighed 12 
pounds. And the graphite polysul- 
fone softens when it’s heated so 
attachments can be made easily. 

But composites create serious 
questions of their own. The whole 
graphite-composite field is too new 
for anyone to have long-term data. 
For instance, what’s the effect, year 
after year, of solar radiation on a 
composite? Will sudden and fre- 
quent temperature changes cause 
long-term degradation? Is there 
some unsuspected effect caused by 
years spent in a vacuum? 

Even the most conservative 
NASA planning today calls for 
large space structures to have 30- 
year lifetimes in orbit. The con- 
cerns are real. 

“The question of metals versus 
composites is going to be open for a 
long time," says Chuck Gould at 
Rockwell’s Space Division in Seal 
Beach, Calif. “Nobody knows what 
those plastics will be like after 30 
years in space.” | 


Tying knots in space 


With that problem unsolvable 
until test platforms are orbited, 
actual space construction  tech- 
niques are getting the most atten- 
tion on Earth. 

For example, the Boeing Co. in 
Seattle is studying the problem of 
joining incredibly long components 
to form space structures. Company 
engineers have developed both 
unique joints and a system of 
nested tubes that fit together to 
become usable orbiting structures. 
And at Rockwell International, en- 
gineers have designed and tested 
joints that combine structural 
strength with ease of use. They've 
also looked at the question of 
running communications and elec- 
trical cables throughout a space 
platform. 

“At first we thought this busi- 
ness of sticking things together in 
space was no big deal," says Rock- 
well's Ellis Katz. “But it is. Get- 
ting that last beam into place is 
like planting a grown tree in a 
crowded forest without disturbing 
anything." 

Katz has been working on the 
problem for nearly three years. In 
mid-1978, he took two prototypes 
to Houston, where engineers used a 
full-scale training version of the 
Shuttle's remote manipulator arm 
(RMA) to try them out. 

Rockwell's basic structural joint 
is a ball-and-socket assembly. The 
central socket accepts nine ball- 
tipped beams (see photos). In the 


deal. But it is 99 


test, the beams were simple tubes. 
Technicians gripped the rod with 
the RMA, and using only televi- 
sion images from a camera 
mounted on the arm for guidance, 
moved each ball into its socket. 

The result, with nine beams in 
place, looked like a strange wind- 
mill, or perhaps a metallic porcu- 
pine. But that ninth beam was 
trouble. It had to fit precisely into 
place without battering the other 
beams. 

*'The television camera was get- 
ting in our way," Katz says with 
some frustration. “The very thing 
we're using to see with is the thing 
that caused us trouble." 

The beam was ultimately maneu- 
vered into its socket, but it was 
obvious that the television-camera 
placement requires more study. 

Boeing also has a ball-and-socket 
joint design, but it's a mirror image 
of the Rockwell prototype. Boe- 
ing's joint operates on a concept 
much like those pop beads kids are 
forever losing under the bed. 

Called a “pin-ended joint,” it's a 
spherical core bristling with ball- 
tipped spikes. Beams built with 
integral female receptacles would 
be simply popped onto the joint. 
Boeing engineers say that it’s a 
simple, reliable concept that is 
being ignored outside of Seattle. 

“There’s a thrust within our 
industry to use advanced technolo- 
gy," Ralph Nansen says. “So 
there’s resistance to using the pin- 
ended joint because it’s not exotic 
stuff.” 

Another Boeing concept would 
join telescoping tubular struts. 
That joint, called a cluster fitting, 
resembles nine beer cans stacked 
three on top of six. The six on the 
bottom are hinged to deploy out at 
90 degrees in a starburst circle. 
The top three then angle up slight- 
ly from the circle’s center. One 
strut would be plugged into each 
fitting. Construction would proceed 
through any number of cluster 
joint and strut combinations until 
a complex space structure was com- 
pleted. 

Boeing’s struts could be tapered 
tubes. The firm has designed and 
built prototypes of a tapered-tube 
assembly that would be launched 
with tubes nested like ice-cream 
cones. Boeing engineer Keith Mil- 
ler calls the nested system a “Tin- 
ker Toy” approach to space con- 
struction. 

“The Tinker Toy approach will 
obviously work,” Miller says. “But 
for now, we've set aside the idea in 
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Rehearsing for construction at Zero С, 
tethered astronaut struggles to link 
beams underwater. Practice runs in the 


favor of the continuous-chord beam 
builder." 

Boeing currently is heading a 
multi-company team under con- 
tract to Johnson Space Center 
studying solar power satellites. 
Grumman is a member as well, 
which explains Boeing's willing- 
ness to go with the beam builder. 

Rockwell is performing a similar 
study for the Marshall Space 
Flight Center. But while that study 
goes on, Katz and Gould continue 
to examine the fine points of join- 
ing things in space. 


Plugging in out there 


“Structural elements are one 
thing,” Katz points out, “but how 
do you install equipment іп 
space?" 

That brings the electrical system 
into the picture, with its multitude 
of plugs, pins, connectors, wires, 
cables, and more. The second joint 
Katz took to Houston was Hock- 
well's design for an electrical con- 
nector. 

It could be used to wire together 
systems over the miles of space 
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huge tank at Marshall Space Flight Cen- 
ter indicate that even the simplest tasks 
become complex under weightlessness. 


structures envisioned for power sat- 
ellites. 

Cables strung along or through a 
beam would converge on a cone at 
its end. The external cable to be 
mated with that beam- perhaps 
from another beam or simply an 
electrical unit being installed— 
would be joined to another cone. 
The system of two mating cones 
resembles the  probe-and-drogue 
used to dock Apollo command and 
lunar modules (see photo). 

Using the RMA in Houston, 
technicians maneuvered the Rock- 
well assembly into place. Flanges 
and guides on both units slipped 
into place with exactly the preci- 
sion needed to avoid bending pins. 

“It worked,” Katz says happily. 
“It may not be the only possible 
electrical connection, but at least 
this one worked.” 

It’s this kind of small success, 
pyramiding with hundreds of other 
small successes being reported 
throughout the aerospace communi- 
ty, that is leading to the day when 
that bright dotted line in the south- 
ern sky will be real. Gs) 
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Powered parafoil 


-everymans flying machine? 


It's rough looking, but ар ат 
safe and easy їо fly, and | ers 
inexpensive to build gc 


By DENNIS MEREDITH i | 
PHOTOS BY WILLIAM FAULKNER | 


I felt a lot as Wilbur Wright must 
have felt as he jogged alongside the | 
odd-looking machine brother Or- | 
ville was flying into history. 

Seventy-five years after that his- 
toric flight, I found myself jogging 
alongside another odd-looking fly- 
ing machine as it bumped down a 
weedy runway. John Nicolaides, 
inventor of the powered parafoil, 
was preparing to run the hun- 
dredth flight test of his unique 
flyer. 

Nicolaides had enlisted my aid 
when I visited his laboratory at 
California Polytechnic, where he 
is chairman of the aeronautical- 
engineering department. I'd heard 
that he had developed an inexpen- 
sive, safe flying machine—but I was 
not prepared for the radical device 
I was soon to see buzzing about the 
hills, looking like a mosquito with a 
parasol. 

The flight began with shouts of 
“Switch on!” and “Contact!” A 
helmeted Nicolaides sat in the seat 
of the three-wheeled flivver as a 
technician yanked on the propeller. 
After a couple of pulls, the small 
engine roared to life, and the 
machine eased forward. My job 
was to make sure the shroud lines 
leading to a large nylon canopy 
behind the machine did not foul. 


Thumbs up 


Holding the lines, I dutifully 
trotted down the runway beside the 
little craft as it gathered speed. 


Soaring aloft in the odd craft offers the 
sensation of bird-like flight, with the 
advantages of power, says designer 
Nicolaides. "The feeling is great.” 
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The lines became taut in my hands 
and behind me the nylon parafoil 
inflated in the breeze and wafted 
upward, held down only by the two 
students running behind. They let 
go and the parafoil slowly rose into 
place above the machine. 

With a thumbs-up signal, Nico- 
laides gunned the craft and it 
waddled away down the runway as 
a crosswind blew the parafoil back 
and forth. Abruptly, the machine 
swooped into the sky, skimming 
over the brush at the end of the 
runway. Nicolaides banked into a 
turn and sailed off above the rich 
California farmland, the craft look- 
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ing like a toy in the distance. À cu- 
rious heron flapped lazily up to peer 
at the intruder in his domain. 

The flight was an excellent test 
of the craft's airworthiness, for the 
swirling breezes and rising ther- 
mals among the hills made for a 
challenging ride. But the flying 
machine was equal to them, riding 
gently up and down as it flew. 

There was a bit of aerobatics 
when Nicolaides came in for a 
landing. He touched down on the 
runway, decided he was not happy 
with the approach, and quickly 
gunned the engine, leaping into the 
sky once again. He made another 
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pass over the hills, then brought 
the machine easily to earth, with 
the parafoil flaring out like the 
wings of a landing bird. 


Flying air mattress 


The parafoil Nicolaides uses is 
basically a square parachute 
shaped like an airfoil. The multi- 
chambered envelope 15 stitched 
from standard nylon parachute 
cloth, but is left open along the 
leading edge. When launched into 
the sky, ram air from the parafoil’s 
forward motion inflates it. The 
resulting shape provides lift, as 
does any airfoil. The original con- 
cept was the brainchild of aerody- 
namicist Domina Jalbert. Kite- 
flyers—scientists as well as sports- 
men—use parafoils [PS, Mar. ’72]; 
so do skydivers [PS, Aug. '71] and 
military paratroopers. But Nico- 
laides is the first to hang a propel- 
ler-driven cart from a parafoil to 
convert it into a low-speed flyer. 

Nicolaides began working with 
parafoils back in 1964 when he 
chaired the aerospace-engineering 
department at Notre Dame. With 
funding from the Navy, Coast 
Guard, and Air Force, he devel- 
oped a variety of uses for the para- 
foil, ranging from lifting cargo to 
retrieving remotely piloted vehi- 
cles. But much of his time went 
into the powered parafoil. 

When I visited his lab I saw a 
half-dozen versions of the flyer 
Nicolaides had built while develop- 
ing the concept. Each had a bucket 
seat supported by a framework of 
metal struts, a small engine, and a 
belt-driven wooden propeller. The 
latest version of the flyer uses a 55- 
horsepower snowmobile engine. 


Traumatic tests 


During the years he was develop- 
ing the flyer, Nicolaides quite liter- 
ally risked his own tail. In one 
jarring crash, he broke his coccyx, 
and for three months had to carry 
around a doughnut-shaped pillow 
to use for sitting. 

“The early mistakes just came 
from ignorance,” he told me. “I 
overcontrolled on a number of oc- 
casions, causing the flyer to come 

Continued 


Before a flight (far left), Nicolaides 
checks the tiller while aides adjust the 
parafoil's rigging. As the little cart builds 
up speed (top) a rush of air inflates the 
parafoil, which sails up into position over 
the three-wheeler. The flyer touches 
down softly (left) thanks to the parafoil's 
parachute-like action. Tugging on the 
shrouds bends either edge, changing the 
shape of the airfoil. This wing-warping 
technique can be used for steering or to 
increase drag for a safe landing. 
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in too hard. There were also times 
when the parafoil was just not 
rigged correctly. When I figured it 
out, the answer seemed obvious." 

He still remembers his first good 
flight. It was in 1974, flight number 
76. In the previous 75 flights there 
had been 45 crashes, so Nicolaides 
was ready for trouble. He had 
taxied about 100 feet when he saw 
the cloth wing behind him filling 
with air. Gunning the engine, he 
felt the little craft leap upward. An 
astounded Nicolaides found him- 
self at 1000 feet almost immediate- 
ly, soaring like a bird over the 
Indiana cornfields. 

“Т was shocked, absolutely star- 
tled. The machine had just jumped 
into the air within a few hundred 
feet, when it would take 1000 or 
2000 feet for a regular aircraft to 
get off the ground." 

After that first flight at Notre 
Dame, and later at Cal Poly, Nico- 
laides, his colleagues, and his stu- 
dents refined the concept. 

“We designed for better and bet- 
ter aerodynamics, improving the 
shape of the wing and its suspension 
system," he said. “The parafoil 
flyer is a highly integrated design, 
in which everything affects every- 
thing else, which is why we caution 
people against putting together 
their own." 


Easy flyer 


The flyer is simpler to operate 
than a motorcycle, claims Nico- 
laides. The engine throttle controls 
the altitude: Opening the throttle 
moves the flyer up; closing it moves 
it down. A T-bar in front of the 
pilot is attached to a rudder behind 
the propeller; turning the bar to 
the right moves the craft to the right, 
(same with left). If the rudder be- 
comes inoperable, the parafoil can 
be steered by pulling on the left or 
right shroud lines. 

*Flying the parafoil flyer is like 
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Open leading edge of multi-chambered 
airfoil is shown in head-on view (left). 
Triangular flaps attach to shrouds for 
equal stress distribution. 


sitting in an easy chair in midair,” 
Nicolaides told me. “After experi- 
encing the flyer, I hate to travel in 
light planes any more. I feel all con- 
fined.” 

Because of the vehicle’s light 
weight and the parafoil’s large 
surface area, the machine rises and 
falls with air thermals. Nicolaides 
also found that the parafoil automat- 
ically damps wind gusts or other 
oscillations. ““Whenever I get a gust, 
I just let the flyer bounce, and it 
settles down immediately,” he said. 
“Tf the motor quits in midair, you 
have essentially a glider that can 
take you for miles, allowing you to 
choose a landing place.” 

Still, I thought to myself, there’s 
something a little scary about de- 
pending on a big piece of cloth for 
lift when airplanes need precision- 
engineered frameworks to maintain 
the wing shape. When I mentioned 
my doubts, Nicolaides contended 
that the parafoil is actually more 
rugged than traditional wings. 

“If you break a structural mem- 
ber on a wing, you're gone, but the 
parafoil has no rigid structural 
members. It’s maintained by the 
positive pressure at the leading 
edge, which will always exist as the 
parafoil glides forward. We had 
one contract with the Air Force in 
which we used a parafoil for target 
practice, Even shot full of holes it 
flew quite well.” : 


Flying flivvers in the future 


Since the parafoil flyer was de- 
veloped with government money, it 
will most likely be first used by the 
military. The flyer could, for exam- 
ple, take over many of the recon- 
naissance jobs now performed by 
helicopters. 

But the flyer also has great 
potential for civilian use. In a back 
room of his lab, Nicolaides showed 
me one possible development—a 
“suitcase flyer.” None of its pieces 
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Aides help Nicolaides test engine 
(above). Simple belt drive transmits en- 
gine power to prop. Skeletal-looking 
cart is designed for optimum balance. 


was more than two feet long. 
Unbolted, the entire flyer, includ- 
ing engine and parafoil, fits into 
two large suitcases. 

“The fiyer weighs about 200 
pounds, and we haven’t even begun 
to investigate the new, lighter mate- 
rials that could bring the weight 
down further,” Nicolaides told me. 
“Such flyers could make one hell of 
a change in civilian flying. For a 
few thousand dollars we could put 
out a machine that could be assem- 
bled in a weekend and could be 
driven to work in the morning as 
easily as a car. 

“When you wanted to fly, you 
would simply take the parafoil out, 
lay it on the ground behind you, 
get in, and gun the engine. The 
parafoil rises off the ground like a 
kite, and you’re off!” 

Sport and commuting represent 
the most obvious applications, but 
Nicolaides sees a number of other 
possible uses. Mail delivery, for 
example, might be speeded up. 

“It seems inefficient to land mail 
by airplane, load it into trucks, and 
then have the trucks drive across 
country to post offices,” he said. 
“An unmanned, radio-controlled 
parafoil could deliver mail directly 
from an airplane’s cargo bay to a 
post office roof.” 

Nicolaides’ desk is piled high 
with letters requesting flyers. 
Though he is currently concentrat- 
ing on military uses, he does plan 
to market the flyer commercially 
as soon as manufacturing arrange- 
ments are worked out. 

When can we expect flocks of 
powered parafoils to soar across 
the sky? Soon, Nicolaides hopes. 
He believes the flyer is safe, cheap, 
and simple enough to do for flying 
what the Model T did for autos. 
And Nicolaides, whose name means 
“winged victory” in Greek, would 
like to be the Henry Ford of the 
skies. fs) 


The bizarre new world of 
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As you walk around "Kiss ||" (above), the 
young woman appears to blow you a kiss. 
The holographic movie is the work of 
Lloyd G. Cross. Another example is 
"Birth of Venus” by Hart Perry and Chris- 
tos Tountas (right). In these holograms, 
the 3-D image appears to float in the cen- 
ter of the cylinder. Of course, you must 
view actual holograms for 3-D effect. 


Three-dimensional movies, 
made from seemingly 
solid but intangible images, 
move closer to reality 


By EDWARD EDELSON 


“Му specialty," said Peter Clau- 
dius with a smile, “is holographic 
erotica." 

We were in what you could call 
the headquarters of the Multiplex 
Co., a bare-bones former ware- 
house in the picturesque but run- 


down Mission section of San 
Francisco. The black walls of the 
darkened room were lined with 
drums of clear plastic, about two 
feet high and sixteen inches across, 
each with a light bulb in the cen- 
ter. When I looked at the plastic 
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cylinders from most angles, all I 
could see were a few smudges. But 
if I looked straight in and moved 
my head from side to side, I could 
see a three-dimensional moving 
image that seemed to float in the 

Continued 


How a hologram is created 
Leith-Upatnieks method of making a 
hologram: Laser beam's coherent light 
is split into two parts at beam splitter 
(a). Beam 1 goes directly to light-sensi- 
tive film. Beam 2 is reflected onto film 
by object. The two beams form an inter- 
ference pattern on the film. When film 
is illuminated—either by laser or white 
light—the 3-D image appears. (Drawing 
is from the Museum of Holography.) 


center of the drum-a scene that 
you wouldn't want to show to your 
Aunt Martha. 

I made sure I looked carefully, 
because I knew I was at one of the 
frontiers of holography, the tech- 
nology of making startlingly realis- 
tic 3-D pictures using laser light. 
For one thing, I was looking at a 
hologram using ordinary light, 
something that wouldn’t have been 
possible a few years ago. And it 
was a moving-picture hologram 
(that is, it moved when I did), 
another major advance of the last 
few years. 

But the Multiplex Co. scene also 
told me something rather disap- 
pointing about the current status of 
holography as a business. Sure, 3-D 
sex scenes aren’t the whole story. 
When I interviewed him, Claudius 
was setting up a scale-model air- 
craft scene for the Smithsonian 
Institutions Aerospace Museum. 
Multiplex has a full line of display 
holograms for sale, and it's just one 
of several companies in the field. 
And holography also has estab- 
lished for itself a small but indis- 
pensable position in scientific and 
technological applications, such as 
nondestructive testing. 

But holography hasn't become 
the booming industry that some 
enthusiasts envisioned a decade 
ago. Ав I learned from such holo- 
graphic experts as Stephen A. Ben- 
ton of Polaroid Corp., the techno- 
logical advances in holography, 
however impressive they seem to 
people in the field, haven't kept 
pace with the expectations of the 
public. 

Ten years ago, the field of holog- 
raphy seemed to offer spectacular 
promise for spectacular achieve- 
ments: advertising signs, displays, 
maybe even  super-realistic 3D 
movies. Many of the optimistic 
predictions made then have yet to 
come true. Yet a lot of progress has 
been made in recent years. New 
methods of making holograms have 
been devised, and those holograph- 
ic movies—although limited—really 
exist. 


Both the advantages and limita- 


tions of holography have every- 
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thing to do with its close relation 
with laser light. To make a good 
hologram, you need what is called 
coherent light, that is, light waves 
that are all the same wavelength 
and that come out in a coordinated 
way, like soldiers in close-order 
drill. That's because a hologram is 
essentially a series of light-wave 
interference patterns, and you can't 
get good interference patterns un- 
less you have coherent light. 


ЗО years old 


The first hologram was made in 
1947 by a Hungarian-born scien- 
tist named Dennis Gabor, who 
eventually won the Nobel Prize for 
his work. Gabor met the coherence 
requirement by using light from a 
mercury-arc lamp, which emits 
light waves over a very narrow 
frequency range. 

Gabor's first hologram was made 
quite simply. He shined mercury- 
arc light through a sheet of glass 
that had the names of some famous 
scientists printed on it. Most of the 
light went through the glass un- 
changed. But some of the light was 
scattered when it hit the printed 
letters. The result was a bull's-eye- 
shaped interference pattern on a 
photographic plate placed in front 
of the transparency. 

The interference pattern was 
caused by the fact that different 
light waves arrived out of phase. If 
two peaks arrived at the same time, 
they reinforced each other to create 
a lighter zone. If two troughs 
arrived together, they produced a 
dark zone. (You can get the same 
sort of effect by throwing two rocks 
into a pond, creating two sets of 
waves that overlap.) 

If you developed the photograph- 
ic plate and looked at it in ordinary 
light, all you could see was that 
meaningless interference pattern. 
But if you shined light of the origi- 
nal wavelength through the photo- 
graphic plate, you would be able to 


see an image of the original trans- 
parency. 

The best-known form of hologra- 
phy was developed in the early 
1960's at the University of Michi- 
gan by Emmett N. Leith and Juris 
Upatnieks, using the laser light 
that had become available by then. 
Leith and Upatnieks split a laser 
beam into two parts: One part of 
the beam goes directly to a photo- 
graphic plate, the other part is 
reflected off the object or scene 
that is being photographed. THe 
two beams meet at the photographic 
plate, where an interference pat- 
tern is formed (see drawing on this 
page). 

That interference pattern, cap- 
tured in the photographic emul- 
sion, 1s the hologram. By shining a 
beam of the original laser light 
through the hologram, a “virtual 
image” of the scene is produced—a 
three-dimensional image that 
seems to float in space behind the 
photographic plate. 


Hologram fever 


At first, everyone was captivated 
by what seemed to be the amazing 
realism of holograms. There, right 
in front of you, was a scene that 
had every aspect of the original 
object—except that you could put 
your hand right through it. As a 
fillip, cutting a hologram in half 
did not cut the image in half. It is a 
peculiar characteristic of a holo- 
gram that every segment of a plate 
contains information about the 
whole image. Cutting off part of the 
hologram still gives the whole pic- 
ture, although some of the resolu- 
tion is lost. 

Some big companies jumped into 
the field, with visions of holograph- 
ic advertising displays sprouting 
all over the country. For a while, 
holograms got bigger and bigger; 
one landmark was a life-sized holo- 
graphic portrait of Dennis Gabor 
produced by McDonnell Douglas 
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Electronics when Gabor won his 
Nobel prize. 


Speckled images 


But the enthusiasm began to 
wane as the limitations of hologra- 
phy became more evident. For one 
thing, a laser hologram is a one- 
color scene. If you use a red laser 
to make the hologram, you get an 
all-red scene. Then there's the 
speckle effect, which Gabor once 
called “holographic enemy number 
one." At the wavelength of visible 
light, even the smoothest surface 
appears bumpy, and the result is a 
speckle that dazzles the eye and 
further detracts from the realism of 
the image. 

Finally, there's the size problem. 
A big hologram requires a big laser, 
not only to make it but also to view 
it. Mass-producing big holograms 
is rather easy, but mass-producing 
big lasers is a very expensive 
proposition (not to mention the 
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dangers of scattering potentially 
eye-damaging lasers in public 
places for hologram displays). 

“Ав remarkable as our laborato- 
ry images of locomotive engines 
and chessmen are," said Steve Ben- 
ton, “опе need encounter only a 
single designer who wants to see 
that ‘seven-foot ketchup bottle 
floating in the aisle’ to realize how 
far holography is from the hopes of 
commercial graphics.” 

As far as big-time commercial 
holography went, the 1960’s ended 
on a down note when McDonnell 
Douglas got out of the business. 
But holography has remained alive, 
in part because of a remarkable 
series of technological advances that 
have produced several new kinds of 
holograms. 

For example, a Soviet scientist 
named Y. N. Denisyuk has in- 
vented something called a “тейес- 
tion hologram," which uses a thick 
layer of high-resolution emulsion 


Three types of holograms are shown 
here (clockwise, from lower left): "Train 
and Bird” is a laser-transmission holo- 
gram created by Emmett Leith and Juris 
Upatnieks (size: four by five inches). 
"Spaceman," by Jerry Pethick, is an 
eight-by-five-inch white-light transmis- 
sion hologram. 'Saturn" is a five-by- 
four-inch reflection hologram by Lon 
Moore. Drawings farther on show how 
these holograms are illuminated. 


on a photographic plate (see draw- 
ing). The plate is placed between 
the laser and the object that is 
being photographed. Laser light 
passes through the plate, hits the 
object, and is reflected back 
through the emulsion on the plate. 
The original light and the reflected 
light produce an interference pat- 
tern within the emulsion, and a 
three-dimensional image of the ob- 
ject can be obtained by shining a 
light through the plate. 


No laser needed 


А major advantage of the Denis- 
yuk-type reflection hologram 15 
that a laser isn't needed to view the 
image. Ordinary white light will 
do, because the developed grains of 
silver within the emulsion reflect 
back only light of the wavelength 
used to make the hologram. 

There are some major draw- 
backs, however. The depth of any 
scene is limited, because even a 
thick emulsion can form only a lim- 
ited number of interference points. 
In addition, the reflection holo- 
gram can be viewed only with a 
bright-point source of light, such as 
a small, high-intensity lamp; if you 
view it in fluorescent light, I found, 
you see a smeary caricature of the 
original object. But Steve Benton 
showed me one reflection hologram 
in which a locomotive appeared to 
be coming right out of the plate, 
and he added, “The Soviets have 
reflection holograms that are very 
impressive." 

Continued 
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Benton himself has pioneered in 
an important new kind of hologra- 
phy—a kind that led to the holo- 
graphic moving scenes I saw at 
Multiplex and elsewhere. In es- 
sence, he's sacrificed some of the 
information contained in a conven- 
tional hologram to gain some major 
advantages, including the ability to 
view a hologram with an ordinary 
white-light source. 

Benton's technique starts with a 
Leith-Upatnieks-type of hologram, 
whose image is photographed 
through a narrow horizontal slit. 
The second hologram that results 
still has horizontal parallax; that is, 
you get the 3-D effect by moving 
from side to side. But it gives up 
vertical parallax: You don’t get the 
3-D effect from top to bottom, 
which turns out to be no great 
loss—I didn’t notice it until some- 
one pointed it out. 

But you do get a brighter holo- 
gram, because all the light that was 
spread over the whole first holo- 
gram is in the slit image. And you 
get a hologram that can be viewed 
in white light, but with a somewhat 
unusual result. When you look at 
the second hologram, in effect 
you're looking at the first hologram 
through the horizontal slit. The slit 
acts as a prism, spreading out the 
white light into all the wavelengths 
of visible light. As you move your 
head up and down, you see the 
scene in all the colors of the rain- 
bow, which is why it's called a 
“rainbow hologram.” 

There are several roads that can 
be followed by starting with a rain- 
bow hologram. The road that led to 
the display I saw at Multiplex was 
blazed by a physicist named Lloyd 
Cross who is one of the most fasci- 
nating characters in the field of 
holography. 

Steve Benton remembers meet- 
ing Lloyd Cross at a New York 
conference on holographic medical 
applications in 1973, one of the 
first meetings at which Benton 
showed off his rainbow holograms. 
“Lots of people kept coming over 
and asking how I did it,” Benton 
recalls. “Lloyd came over and 
looked at it for a while without 
saying a word, then went away. 
Three weeks later he was making 
his own rainbow holograms. He’d 
figured out how to do it on his own, 
just by looking at what I had.” 


Holographic ‘movies’ 


At about this time, Cross began 
telling an old drinking buddy 
named Hart Perry, Јг., in Soho, the 
artists' district of New York, about 
a plan to make a machine that 
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would produce holographic movies. 
“We would sit downstairs at a bar 
drinking tequila and he'd keep 
talking about  three-dimensional 
movies,” recalls Perry, who was 
cinematographer of the 1977 Acad- 
emy-Award-winning documentary, 
“Harlan County, U.S.A.” “Т 
couldn’t believe it, but he kept 
saying it was possible." 

A lot of people had the same idea 
at about the same time, but Cross 
gets most of the credit for develop- 
ing the machine that made possible 
what are called “integral holo- 
grams," the kind I saw at Multi- 
plex. Several companies, including 
Perry's Holographic Film Co. on 
West Broadway in Soho and the 
Holographic Arts Company in Chi- 
cago, are in the integral-hologram 
business, all using the same basic 
technique. 

The first step is to put whatever 
is being photographed on a turn- 
table and use a movie camera to 
film it as it revolves, at the rate of 


G G Our boss has told us 
that in 25 years 
holography will be 
a household мога 9 


three frames for every degree of 
rotation—1080 frames for a full 
360-degree revolution. The film is 
developed, and a special holograph- 
ic printer is used to make a holo- 
gram of each frame—but a holo- 
gram of a special kind. In the 
printer, a laser beam is split into 
two parts. One part projects the 
film frame through a complex lens 
system that focuses the whole pic- 
ture into a thin vertical line. The 
second part of the beam falls on the 
same narrow line, producing the 
interference pattern that is the 
essence of a hologram. There are 
1080 of those wafer-thin or "slit" 
holograms on the plastic drum of 
an integral hologram. If the drum 
turns in front of you, or you move 
from side to side, you see a moving 
3-D picture. 

Because an integral hologram is 
made through a slit, it's a rainbow 
hologram. Апа because the eye sees 
about 50 frames simultaneously, 
the rate of motion of whatever is 
being photographed is limited; too- 
rapid movement produces a blur- 
ring that is called "time smear." 
Nevertheless, the integral holo- 
gram is the closest thing yet to a 
holographic 3-D movie. 


At least on this side of the Atlan- 
tic. Americans who went to a ho- 
lography conference in tbe Soviet 
Union a few years ago were shown 
a holographic movie in which each 
70-millimeter frame was a real 
hologram that was projected on a 
specially prepared screen. The 
three-dimensional effect was truly 
remarkable, say those who saw the 
film. But the need for special 
photographic emulsions and an 
unusually powerful laser to make 
such a movie put it in the category 
of a one-time tour de force rather 
than the forerunner of a new gener- 
ation of holographic movies. 

That sort of brute-force ар- 
proach—simply pushing the stan- 
dard laser-holography method to 
its limits—seems to be more popu- 
lar in Europe than here. Impres- 
sively large and detailed holograms 
have been made in France by a 
company called Hololaser, whose 
products include a life-size holo- 
gram of the Venus de Milo, and by 
Holoco, a British company that has 
had two shows at the Royal Acade- 
my. “There is no new physics 
involved,” Benton said of these 
efforts. "They're just very good, 
very large, one-color laser-viewed 
holograms.” 

If Americans tend to be more 
adventurous, it's because of a 
strange phenomenon: For some un- 
explainable reason, American ar- 
tists are being attracted to hologra- 
phy in fairly large numbers, and 
they are interested in exploring all 
the possibilities of the technique. 
For example, one thing that came 
out of Hart Perry's tequila-flavored 
discussions was an integral holo- 
gram done for Salvador Dali, who 
was fascinated by the possibilities 
of the technique. 


Holography museum 


The influence of artists on holog- 
raphy has proved to be quite 
beneficial. Perhaps the most strik- 
ing example of that influence is a 
place called the Museum of Holog- 
raphy, оп Mercer Street in New 
York's Soho district. The museum 
was founded by a remarkable wom- 
an named Posy Jackson, who has 
college degrees in fine arts. As she 
explained it to me, Posy Jackson 
got interested in holography when 
she saw the Salvador Dali integral 
holograms in 1972. She went to 
Lake Forest College, near Chicago, 
which was one of the few schools in 
the country then giving a course in 
holography. She came back to New 
York and started a school of holog- 
raphy in 1973. The museum was 
opened in late 1976. 


With the help of a few rather 
small grants, Posy Jackson has 
kept the place going purely on the 
admission fees that are charged; 
the museum has drawn more than 
80,000 people since it opened. It 
has a permanent collection that 
includes the first laser hologram 
ever made and it shows new exam- 
ples of holographic art continually. 
Perhaps more important, the Mu- 
seum of Holography is, right now, 
the leading source of information 
on the subject. It publishes the 
newsletter ‘‘Holosphere,” which 
gives a running narrative of tech- 
nological advances, and it recently 
issued the first comprehensive list- 
ing of people and companies in the 
holography business. — 

A one-hour visit to the Museum 
of Holography will give you a good 
idea of what the business is all 
about. You can buy a fairly inex- 
pensive reflection hologram show- 
ing your sign of the zodiac; it’s 
made in a gelatin disc that is sensi- 
tized with ammonium dichromate, 
exposed to laser light, washed in 
water, and then fixed in plastic. You 
can get a quick lesson in how to set 
up a table-top holography outfit for 
under $400, most of which is the 
cost of the laser. (PS told you how 
to set up a system in “Make Holo- 
grams at Home at a Budget Price," 
Jan. '71.) “About 10 holograms in 
this exhibit were made with table- 
top systems," Posy Jackson told 
me. “What it lacks in looks it 
makes up for in sophistication." 

And you can get a good idea that 
holography is not one of the major 
American industries. "It's pretty 
much a cottage industry, like early 
photography," says Posy Jackson. 
It's true that Multiplex and others 
wil sell you off-the-shelf display 
holograms—not only erotica but 
also works of art, 3-D views of 
complex molecules, and the like. 
It's also true that a few companies 
have used integral holograms to 
attract attention at convention 
booths, but the really big order of a 
few thousand holograms that could 
put the business in the big time 
hasn't appeared. 


Industrial applications 


Holography has established a 
small but vital place for itself in a 
few specialized industrial areas, 
notably nondestructive testing. It 
has become the standard method 
for studying highly stressed jet- 
engine components, for example. 
Karl A. Stetson of United Tech- 
nologies in Hartford, Conn., which 
makes Pratt and Whitney engines, 
explained that by making a double- 


exposure hologram of, say, a jet- 
engine blade, enginéers can see 
interference patterns that display 
the vibration modes of the blade 
with extreme accuracy [also see 
Science Newsfront, PS Jan. "76|. 

“The technique is particularly 
helpful in jet engines," Stetson 
said. “You always want as opti- 
mum a component as possible. 'The 
cost of the component is extremely 
high, the consequence of failure is 
extremely grave, and so we can 
afford to use a complicated, expen- 
sive technique like holography." 

To show what hologram interfer- 
ometry can do, Stetson has also 
used it for something that doesn't 
exactly have big-business potential 
but is fascinating nevertheless: the 
analysis of stringed instruments. In 
one exercise, Stetson used hologra- 
phy to study the vibrational modes 
of viols, a family of antique instru- 
ments that have become obsolete 
because of their tonal deficiencies. 
Stetson took the back plate from a 
treble viol, a six-stringed instru- 
ment with a disconcerting tendency 
to produce yowls and squawks, 
analyzed it by holographic interfer- 
ometry, and then designed a new 
treble viol that can hold its own in 
a modern string quartet. 

Holography also has become a 
competitor in some specialized 
areas of data filing and retrieval. 
For example, the Harris Corpora- 
tion has developed a system that 
translates data from electronic 
form to optical form, using holo- 
graphic interference patterns on 
microfiche cards. The system is 
designed to replace present 
methods of storing large amounts 
of permanent data for long periods. 
Brad Reddersen of Harris told me 
that his company’s system not only 
stores a lot more information in a 
smaller space than existing 
methods—30 million bits of infor- 
mation on a four-by-six-inch micro- 
fiche card—but also is a lot more 
permanent than the magnetic-tape 
storage that is now widely used. 
Harris delivered the first system 
last year to the Air Force's Rome 
Air Development Center, which is 
now testing it. 

Another Harris system designed 
for the Air Force is made for high- 
speed storage of a lot of data—750 
bits per second eventually, on ordi- 
nary 3o-mm film. Reddersen said 
that Harris hasn't been told what 
the Air Force intends to do with 
the system, but some experts spec- 
ulate that it might be used to col- 
lect data from satellites as they pass 
over ground stations. 


[Continued on page 168] 


Transmission 
hologram 


The position of its source of illumina- 
tion gives this type of hologram its name. 
In order to create the image, light is 
transmitted through the film from back 
to front. There are two types: laser trans- 
mission (top), in which a laser is the 
light source; and white-light hologram 
(bottom), which is illuminated by an 
ordinary light bulb. (All drawings cour- 
tesy Museum of Holography.) 


Reflection hologram 


Position of light source during both ex- 
posure and viewing gives this hologram 
its name. During exposure, plate with 
thick layer of emulsion is placed be- 
tween laser and object being photo- 


graphed. Interference pattern created 
within emulsion is the hologram. For 
viewing, light must be shown through 
film. The reflection hologram was invent- 
ed by the Soviet scientist Denisyuk. 


Holographic movie 


Movie is made by filming object as it 
rotates 120° or 360°—1080 frames for 
a full 360° rotation. “Slit” holograms 
(see text) are made of each frame; these 
are placed on holographic film, which is 
wrapped around inside of Plexiglas cylin- 
der. Illuminated by ordinary light bulb, 
image appears to float in center. As you 
walk by it (or as the cylinder rotates), 
the image appears to move. 
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Renault 5 automatic 
is a quick shifter 


An ordinary automatic transmis- 
sion shifts sluggishly compared 
with the electronically controlled 
transmission in this year's Renault 
5. By flipping a lever, you can also 
get near-instant manual changes. 

I checked out the car on a 100- 
mile circuit in southern England. 
On twisty roads the transmission 
worked hard to maintain the brisk 
pace, but the frequent shifts were 
really smooth. Only the engine 
note signalled the ratio changes. 'T'o 
maintain speed on winding uphill 
stretches I could flip the lever to 
second ог first for split-second 
shifts. I also went manual on some 
fast descents, to make use of engine 
braking. 

Pushing the automatic hard, I 
averaged 30 mpg around the 
course, which included town traffic 
and highway cruising as well as 
narrow lanes in the hills. My accel- 
eration figure for zero-to-60 mph 
was just over 18 seconds, only a 
shade slower than the manual car. 
Top speed was 88 mph. 

This Renault-built transmission 
has a conventional torque converter 
and three-speed epicyclic gearing, 
but features a unique control 
method. It uses electronic circuits 
instead of hydraulic valves, sim- 
plifying gearbox construction and 
improving reliability, and also giv- 
ing speedier response. 

A tiny electric alternator is the 
heart of the system. It is geared to 
the transmission output shaft 
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through the normal speedometer 
drive, and generates a voltage pro- 


portional to the car's road speed. 


This voltage, the main input to a 
mini-computer, is further “modu- 
lated" by throttle opening. The 
alternator has a movable field coil 
linked to the accelerator pedal, so 
that output varies with the driver's 


power demand. One signal thus | 
information from two | 


combines 
critical sources. 

The computer constantly com- 
pares the fluctuating input signal 
with a preset reference voltage, and 
selects the appropriate gear ratio 
for driving conditions at any mo- 
ment. It does this by operating a 
pair of electric ball valves control- 
ling the hydraulic shift mechanism. 
Shifts are smoothed by a vacuum- 
operated valve that regulates hy- 
draulic pressure according to en- 
gine-manifold depression. Renault 
has used this control layout in its 
larger cars for the last several years. 
—David Scott 


SPECIFICATIONS (European model) 
Wheelbase .................. 
Overall length ................. 
Curb weight .............. 
Overall width .................. A 
Overall height ................. in. 
Brakes ...... Disk/drum, power assisted 
Steering Rack-and-pinion 
Turns, lock to lock ................ 3.75 
Engine .............. | 
Displacement ...... 78.6 cu. in. (1289 cc) 
Horsepower (DIN) . 

Torque ......... 

Compression ratio ,............. 

Final drive ratio .. 
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Saab YOO 


offers new length 
and luxury 


TROLLHATTAN, SWEDEN 


The Saab 900 hatchback is the 
biggest Saab ever, and more than 
eight inches longer than its parent 
car, the 99 Combi-Coupe. (It has 
changed so much that the company 
calls it a new model.) I found 
performance both zippy and stable, 
and the stretched wheelbase gives a 
smooth ride as well as more leg- 
room. 

I drove a preproduction car, a 
900 GLE with a fuel-injection, 118- 
hp engine, and was impressed by 
the acceleration, handling, and low 
noise. With an automatic transmis- 
sion we hit 60 mph in 12.5 seconds, 
and a top speed of 108 mph. 

Cruising at 60 mph, there’s am- 
ple power for brisk, safe passing. 
Handling on fast curves is superb, 
with little body roll. The 900 
performs panic lane-change maneu- 
vers as if on rails, with a suspen- 


New Citroen 
engine has 


no distributor 


The traditional distributor has 
been discarded in this optional flat- 
twin engine for the new front-drive 
Citroén Visa. Its completely elec- 
tronic ignition system uses no me- 
chanical or moving parts. Here’s 
how it works. 

A metallic slug on the flywheel 
sweeps past two magnetic sensors 
fixed near the rim. Their angular 
positions are 10 and 35 degrees 


| before top dead center, correspond- 


ing to the points of minimum and 
maximum spark advance. 

The sensors produce a speed 
signal fed to a computer, together 
with another electric input from a 
vacuum sensor on the inlet mani- 
fold that responds to engine load. 
From these two signals the comput- 
er determines optimum ignition 
timing, and triggers the spark coil 
with solid-state switching. 

For simplicity, the two plugs fire 
together with every crankshaft rev- 
olution. This has no harmful effect 
since the extra spark during the 


sion supple enough for a boulevard 
ride over almost everything from 
concrete ripples to potholes. 

The power steering responds 
beautifully, with no feeling of 
deadness. A “closed-loop control 
system between driver and vehi- 
cle,” as one engineer called it, gives 
you correct feedback from the road 
at all times. I had no chance to 
check fuel consumption on a short 
60-mile run, but I’ve been told that 
the GLE can average about 26 
mpg. 

From the driver’s seat, the in- 
struments and controls spread pan- 
oramically before you, all within 
sight or easy reach on the bowed 
dashboard panel. Special attention 
was lavished on the heating/venti- 
lation system. One seven-position 
dial operates the pneumatic valves 
which regulate the flow of cold and 
warm air, as a near-silent blower 
runs constantly. Fresh air is 
pumped through a filter that, Saab 
claims, traps dust, pollen, and 50 
percent of airborne bacteria. 

The 900 body resembles the 99 
Combi behind the “A” pillar, and 
it, too, comes with three or five 
doors. But the all-new front end is 
longer and lower. Result: a deeper 
windshield, less drag, and more 


four-stroke cycle occurs on the ex- 
haust stroke of each of the two cyl- 
inders. 

The ignition system requires no 
adjustment or attention, and Ci- 
troén claims it gives precise timing 
tailored to engine characteristics 


room in the engine compartment 
for easier servicing. 

Advanced safety features put the 
900 a jump ahead of the latest U.S. 
requirements. For example, the 
unique dashboard is based on foam 
moldings with an energy-absorbing 
metal frame, and meets 1984 stan- 
dards for crashworthiness in a 30- 
mph frontal collision. 

This construction helped Saab en- 
gineers keep the car’s weight down 
to only 45 pounds more than the 
99’s, despite its greater length. 
More weight was saved by rede- 
signing the rear axle, bumpers, and 
pedal assembly—all without sacri- 
ficing strength. It's a clever and 
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running condition. 


under every 
Therefore, performance, fuel con- 
sumption, and emissions are all 
improved, the company says. 

From a displacement of only 652 
cc, the air-cooled opposed-cylinder 
engine develops 36 horsepower at 
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thorough job. The only possible 
snag is the price—about $8000 for 
the base twin-carb model, and 
$12,000 for the optional 145-hp 
Turbo.—D.S. 


SPECIFICATIONS 


Wheelbase 

Overall length ... 
Overall width 
Overall height 
Curb weight . 
Brakes 

Steering 


disk/drum 
Rack-and- -pinion 
power 0591909 


.. In-line 4, OHC 
Displacement . 121 cu. in. (1985 cc) 
Horsepower (DIN) 108 hp @ 5200 rpm 
Torque .... 120.9 Ib/ft S 3300 rpm 
Compression ratio .... POE: Brei 
Final drive ratio 

Tire size 


Turns, lock to lock 
Engine 
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5500 rpm. The camshaft, placed 
below the crankshaft and geared 
directly to it, operates inclined 
valves in the cross-flow cylinder 
heads via long pushrods. Drive to 
the front wheels is through a four- 
speed transaxle.— D.S. 
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New shelters, packs, and 
packable gear for your 


trailside 
camping 


Here's our pick of new 
camping gear that can be 
a pleasure to own and use 


By V. ELAINE SMAY 
PHOTOS BY A.J. HAND 


"Form follows function," preached 
architect Louis Sullivan—implying 
that an object engineered to do its 
job well will also be pleasing to 
look at. Our roundup of new camp- 
ing gear certainly illustrates his 
point. 

АП of the backpacking tents 
we've included are handsome curv- 
ing structures (our gable-roof tent 
15 for car camping). А couple of the 
tents (numbers two and five in the 
diagram) are geodesic domes, a 
shape that gives the most space for 
the least amount of materials. 
Geodesics are inherently stable, 
too; these tents never need guy 
lines. 'The tents take form as you 
push shock-corded aluminum poles 
through crisscrossing sleeves that 
curve around the walls. 'The larger 
Earth Station uses six such poles; 
the Starship uses four. These tents 
need no fly because they're made 
of Gore-Tex, a breathable laminate 
that’s also waterproof [“78 Camp- 
ing Gear," PS, Mar. '78]. 

Another elegant tent in our 
roundup is the Solus, designed by 
the innovative Bill Moss [“Clever 
Engineering Shapes New Tent De- 


MANUFACTURERS AND DISTRIBUTORS OF 
THE CAMPING GEAR SHOWN 


A.N.S. Industries, Inc., 1604 86 St., Brookl n 
NY 11214; The Coleman Co., Inc., 250 N. 

Francis, Wichita KS 67201; Early Winters, 
Ltd., 110 Prefontaine Me en WA 98104; 
Eddie Bauer, De 6, 5th and Union, 
Seattle WA 98124; "Нот Mountaineering 
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sign,” PS, Oct. ’77]. Its arch is 
created by one fiberglass rod that 
runs through a sleeve in the fabric. 

Our other  backpacking tent 
(number four) is like a giant 
umbrella. You remove the tent (at- 
tached to its shock-corded poles) 
from the bag, shake it, and the 
poles snap into shape. Then you 
spread the base, step inside, and 
raise the umbrella-like mechanism. 
There is no center pole. 

All of these tents are lightweight, 
easy to pitch and take down, give a 
lot of usable space for their size— 
and are handsome to look at. 

If the aesthetic quality of your 
gear is important to you, perhaps 
the beautiful Segen pack should be 
on your shopping list. It is hand- 
made of natural materials. The 
laminated frame is mahogany and 
white ash. The shoulder straps and 
waist belt are leather and wool felt 
and will take on the contours of 
your body over the years. The 
backband is of hand-woven rush; 
the bag, of cotton duck canvas. You 
might think that avoiding synthet- 
ics would result in a heavy pack, 
but the weight is not bad: about 
61% pounds. 

Our ingenious collapsible can- 
teen, the Water Bag, has a double 
inside bladder that is bigger than 
the outside cover, for protection 
against bursting. The spout can be 
easily operated with a single finger. 
You can freeze the bag and its 

Continued 


Ltd., P.O. Box 7, Boulder CO 80306; Insta- 
dome, American Ecosystems, 132 W. Crystal 
Ave., Salt Lake City UT 84115; L.L. Bean, 
Inc., Freeport ME 04033; Marmot Mountain 
Works, Ltd., P.O. Box 2433, Grand Junction 
CO 81501; Moss Desi signs "by Tent Works, 
Camden ME 04843; e Mountain Works, 
347 W. 39 St., New York NY 10018; Neosho 
Products Co., P.O. Box 622, Neosho MO 


Today's tents favor curves: (1) Solus 
from Moss Tent Works has walls of 
netting so you can see the stars. Put 
up coated-nylon fly when weather turns 
X Floor is coated taffeta. Height: 45 
., length: eight ft.—space for one 
GRANT and gear. Weight: four Ibs.; 
price: $118. (2) True geodesic dome, 
the Earth Station from Early Winters is 
nine ft. wide, 415 ft. tall; sleeps four 
(seats 10). It packs in two bags: 614 
Ibs. for tent, 3144 Ibs. for poles. Price: 
$385. (3) Tradewinds family tent from 
Sunshine has traditional shape. Large 
windows, full-width screen door make 
it a comfortable daytime shelter. Roof 
is cotton, walls are coated nylon 
(polyester available). Folds to fit most 
compact-car trunks. Weight: 19 Ibs., 
price: about $89. (4) Dragon-back 
Instadome has integral frame; tent is 
raised like big umbrella. Instadome 111 
is 50 in. high, 45 sq. ft., weighs 81% 
Ibs. with fly (not shown), $200. Insta- 
dome V is 66 in. high, 60 sq. ft., 10 
Ibs. 10 oz., $250. (5) Early Winters’ 
Starship is little brother of Earth 
Station; sleeps two or three. It's 48 in. 
high, has 45 sq. ft. of floor space, 
weighs 614 Ibs., and costs $275. 


сезу, Pak-Kit, Allen Lovick Co., Lock Draw 
890, Dearborn MI 4 121: Phoenix 


Products Inc, U.S. Rte. 421, Tyner KY 


40486; Segen Pax, 190 River Loop One, 
Eugene OR 97404; Sunshine Cover and Tarp, 
inc. 20310 Plummer St., 
worth CA 91311; 
806 Massachusetts Ave., 
bridge MA 02133. 


Box 2328, Chats- 
Upland Enterprises, Inc., 
Box 3110, Cam- 


т 


Add extra warmth to your sleeping 
bag with an add-on goose-down collar 
from Holubar. It fits any bag from 50- 
to 70-in. shoulder girth. Sew-it-yourself 
kit is $16; ready-made collar, $30. 
(Collar is shown in Holubar's Ultimate 


= - — 


goose-down  bag—5389.) Need more 
warmth? Here’s a 1000- to 2000-Btu 
catalytic heater small enough for your 
pack (71% by 91/5 in., weighs three 
Ibs.). The Neosho Buddy L will run 13 
hrs. on 16.4-oz. LP cylinder. $36. 


Sleek, all-plastic lantern, the Jolly 
Electronic Gas Lamp from A.N.S. In- 


piezoelectric ignition, 
weighs only two lbs., with butane 
cartridge; runs seven hrs. on опе 
cartridge (Wonder Corporation's 
C200). Above, it throws light for plan- 
ning tomorrow's trek with handy map 
measurer from Eddie Bauer. It's $8 with 
carrying case. How cold was it last 
night? How hot was it today? Pack this 
two-oz. maximum /minimum thermome- 
ter from L.L. Bean and settle all such 
debates; $7. 


dustries has 
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Tuck a bivvy sack into your pack and 
you can travel tentless and still weath- 
er a storm. Shown is the Marmot 
Burrow, with breathable, waterproof 
Gore-Tex top and coated-nylon bottom. 
Fiberglass rod forms arch over face; 


96 POPULAR SCIENCE 


zipper opens to give you a skylight of 
netting. It's $95, Versatile 2032-cu.-in. 


daypack ($50 from The Mountain 
Works) has padded shoulder straps 
that detach at the bottom and tuck into 
pockets provided. Top handle makes 


contents for a cold midday drink, 
or inflate it and use it as a pillow. 
The Water Bag is good design at a 
good price: $4 for a plain one. 

The photos and captions detail 
these and many other useful—and 
often handsome—items. Chances 
are some of them would be a 
welcome addition to your camping 
and backpacking inventory. Gs 


Waterproof bag of nylon-coated rub- 
ber/vinyl compound has patented wa- 
tertight closure. The Blag from Phoenix 
is 25 by 30 in., costs $38. 


Water Bag is two-gal. nylon canteen 
with double polyethylene bladder; $5 
from Upland. New carrying case for 
Coleman Peak 1 stove doubles as 
three-piece cook kit. Case/kit is about 
$10; stove, $29. Segen Pax pack has 
laminated wood frame, leather harness, 
cotton bag. It's $165. 


Е T sa "JE i | | 7] E N Ф" i 
pack a handy suitcase. The Pak-Kit 
emergency kit (shown unpacked at 
right) contains 24 items to get you 
"out of the woods," including first-aid 
supplies, mirror, whistle, tube tent, 
instructions, and rations. It's $11. 


Gas-siretchin 
RV's 


g 


Smaller and more basic, 
they sacrifice luxury 
for fuel economy 


By HERBERT SHULDINER 


A belated trend to more fuel-effi- 
cient camping vehicles is beginning 
this year. Though the pickings are 
still relatively slim, for "79 there 
are more high-mpg campers than 
ever before. 

That’s the impression I got after 
previewing this season's models in 
late-1978 trade shows in Los An- 
geles and Louisville, Ky. But the 
more economical RV's don't get : | | : £ 
their improved fuel economy be- — JE . КУ 
cause of any dramatic technologi- Món | m uu жо. 
cal breakthroughs. There's по | | T Ж | т" " = Po ed 
widespread use of lighter, stronger E т BONS ME " RS 
materials. Weight saving has been BENE UU us 77 7 ао S - 
achieved by trimming dimensions Shorter and narrower dimensions make even though it's made of conventional 
and optional equipment. This has  Shasta's 15-foot Daisy trailer lighter, materials. Hitch weight is 185 Ibs. 
produced tradeoffs—the high-mpg 
camper is smaller and far more 
basic than the opulent rolling vaca- 
tion pads that make up most of the 
RV selections. 

A big boon to makers of self- 
propelled high-mpg RV’s are the 
imported trucks from Japan. Chi- 
nook pioneered the building of 
campers on Toyota chassis, and a 
few—mostly West Coast—builders 
brought out similar units. For ’79, 
however, the field has mushroomed 
considerably. Most notable addi- 
tion is the Champion Galavan. 


Continued 


Streamlined Grand Touring Minihome 
from Diamond weighs 5600 pounds. 
Low weight is due to high-strength fiber- 
glass honeycomb-sandwich walls. 
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Micro-mini homes like the Champion 

Galavan (top right) and Canton/Sterner xoc. Se ee (20 2098 EX a^ cw X 
Compact are proliferating this season. Dior Mt LER | a DART ae 
Galavan is built on Toyota (shown here) BECA I ОИ Чн " тоне an 

or Datsun chassis. It's 16 feet long, only ZEE АН М NU Se x 
six-foot-10 high, so it's garageable, Gal- Ow | uu ue s | | : fat 
avan interior (above left) can sleep two 

adults and two kids. It has a complete 

galley. Canton/Sterner camper is built 
on a Datsun chassis. Its four-cylinder 
engine delivers around 20 mpg. Interior 

(above right) has standup headroom. 


Apache’s all-new Eagle 130 camper 
^n be towed by smallest cars. It 
“Ss just over 500 pounds, yet can 
` date four sleepers and has all 

`. nr comfortable camping. 


ICE 


T 
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Revamped Pont-X SRS has conventional construction this Folding camper for quee агы is Coleman's Country 
year, but still offers high-mpg performance. It sleeps four to five Squire Junior. It has built-in galley and lighting. Interior head- 
persons, depending on floor plan. Toilet is standard equipment. room is six-foot-four when open. Weight is 780 pounds. 


The 16-foot-long Galavan makes 
excellent use of interior space de- 
spite being only six feet, eight 
inches high. Its big drawback, how- 
ever, is limited standup interior 
space. 

RV makers have generally been 
way behind Detroit in scaling 


down the size of their products. 


But for "79, there's some evidence 
that RV makers plan to build trail- 
ers that can be pulled by the grow- 
ing fleet of small cars coming off 
Detroit's assembly lines. That’s not 
exactly new, because European RV 
makers have been building 20-foot 
trailers for subcompacts for many 
years. The big difference is that 
European trailers are very basic. 
That keeps them light enough for 
small cars to tow. 'The new compact 

| trailers being turned out so far 
don’t surrender amenities. 

The reason? Leading U.S. camp- 
er makers tell me they’re not yet 
convinced that American RV 
buyers will surrender the home- 
away-from-home conveniences in 

| most RV’s. 

An example of the scaled-down 
trailer is Shasta’s Daisy series, 
which comes in 15- and 17-foot 
lengths. They provide only mini- 
mal conveniences—but sufficient to 
be quite comfortable. 

Best bet for small-car towing are 
folding trailers, but these have 


ears. Apache’ s new Eagle 130 is 
rnaround in this respect. It’s 
ually designed for towing by the 
illest cars. lE 


act Dolphin micro mini has a 
pound GVW. It comes on Datsun 
u here) or Toyota chassis. In- 
ere's bunk space for four. 


Expandable top opens to give Chi- room. Folded down, it offers low wind 


nook's Gazelle plenty of interior head- resistance and high fuel economy. 


* 


MARCH 1979 | 99 | 


On the road for 7/9, 
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ow undergoing final certification tests for emissions and may soon go on sale. 


nc 
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Turbocharger for Tioga is at right. It's coupled to a 360- PS associate editor Ed Jacobs pilots Т? 
] cubic-inch V8 Dodge. Intake manifold for turbo is behind the Race Track. Our test results showed * 
| | coil (center) at the base of the carburetor. times—but not as fast as company reco. 
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Program library for Interact Computer is available. Plug-in joysticks allow vari- 


quite large. BASIC cassette tape is also 


able “human” input to program. 


Keyboard overlay and BASIC cartridge 
converts Bally game into a computer. 


BASIC cartridge sets up the Exidy Sor- 


ceror instantly. Conventional keyboard 


more—with the option of printing it 
out in scientific notation. 

Also, small ваѕс?ѕ usually have a 
limited number of instant com- 
mands for you to use. They can do 
relatively simple things such as 
add, multiply, and square numbers 
on command. Large versions have 
most of the complex commands 
needed for easily running a pro- 
gram, such as instant trig or 


aids touch-typing—smaller numeric pad 


allows quick entry of numbers. 


square-root functions. The largest 
versions usually add more conve- 
nience commands, such as renum- 
bering your entire program to 
make it neat. (Extended disc ver- 
sions also include commands for 
controlling a high-speed disc re- 
corder /player.) 

Despite the popularity of BASIC, 
two new machines don't use it: 
Video Brain uses an APL/S lan- 


RCA VIP is a small, instructional com- 
puter. Sockets accept add-on circuits. 


Ohio Scientific's Challenger comes packaged as shown or in 
parts (main board, power supply) so you may build up slowly. 


APF PeCos One has two tape systems built in. These allow 
easy copying or editing of data from one drive to another. 


guage and the APF uses PeCos. 

APL/S is a short-hand way of 
programming. You use letters in- 
stead of words. It's a bit harder to 
memorize, but quicker once you 
master it. 

PeCos goes to the other extreme. 
Simple, but complete, sentences are 
used for each instruction, such as 
“DISPLAY 2+2.” It’s easy, but more 


[Continued on page 188] 
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Fiber-frame jet 
Carbon-fiber-composite air- 
frame parts will lower 
weight, cut costs, and save 
fuel, says Saab of the new 
B3LA fighter/trainer it is 
developing for the Swedish 
Air Force. The single-engine 
STOL jet can operate from 
narrow road bases. 


Super bulb 


You get twice as much light 


-from its new 400-watt Super 


Metalarc lamp, claims Syl- 
vania, as you get from a 
400-watt mercury lamp. Me- 
tal halide particles intensify 
its arc light. Rated life is 
15,000 hours. 


Liftback Corona 


Toyota's redesigned 1979 
Corona line includes this 
five-door Liftback, four-door 
sedans, and station wagons. 
A 2.2-liter, four-cylinder en- 
gine powers all Coronas. 
Five-speed overdrive manu- 
al transmissions are stan- 
dard, three-speed automat- 
ics optional. 


Skate sail 


Hoist this 57-sq.-ft. sail and 
add zip to skate- or surf- 
boards, roller and ice 
skates, skis, or small boats. 
The nylon sail reefs to 41 
sq. ft. for stiff winds, and 
stows in a cloth tube. It's 
$57 ($69 with windows) 
from Windfin Co., Box 65, 
Middleton, Wis. 53562. 


Superliners 
Double-deck Superliner 
trains are replacing Am- 
trak's aging long-distance 
fleet west of Chicago. Am- 
trak will spend $250 million 
for 284 new Pullman 
coaches, diners, and sleep- 
ing cars. The new cars will 
have accommodations for 
handicapped travelers. 


Blade cleaner 


Push a button on Schick's 
Super II Ultrex razor blade, 
and a plastic cleansing bar 
removes debris between the 
twin blades. Schick says 
clogging leads to early dis- 
card of blades. These fit 
Schick's new pivoting-head 
razor as well as Atra and 
Trac Il. 
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Microwave coffee Four-door Accord 

undi Now you can brew two to The new stretched Honda 
four cups of coffee in a mi- model has four doors. Wheel- 
crowave oven. Amana's cof- base is eight in. longer than 
fee maker has a glass serv- the hatchback version. Also 
ing carafe with a heat-resis- new in four-door is an elec- 
tant plastic filter basket. A tronic ignition system, used 
water reservoir with an au- in the standard Accord and 
tomatic temperature-control LX hatchback, as well. The 
valve fits on the carafe dur- new Accord comes with many 
ing brewing. luxury items as standard. 


Rescue platform 


Drop Res Q Dek in the wa- 
ter, and gas canisters inflate 
its twin Goodyear pontoons 
in seven seconds. The inflat- 
able device helps rescuers 
reach persons in danger of 
drowning—even in fast wa- 
ter or broken ice. New Prod- 
ucts Safety Corp. (Alsip, 

Ill.) makes it. 


Solar cart 

Switch on the solar-powered 
Go Cart and its 14-hp per- 
manent-magnet motor 
moves you along at eight 
mph—if the sun is shining. 
Seven solar-cell panels are 
connected in parallel. Clov- 
er Solar Corp., 600 E. Col- 
orado St., Glendale, Calif. 


91205. 
Blimp freighter І | 
A new British airship de- Plastic chain 
signed to carry freight in A lightweight plastic bike 
South America holds chain that reduces friction 
160,000 cu. ft. of helium. and increases speed is espe- 
Aerospace Developments cially good for racing, says 
Ltd. is building 22 blimps the maker (Winfred M. 
for a Venezuelan firm. Oth- Berg, Inc., 499 Ocean Ave., 
ers will be bigger than this E. Rockaway, N.Y. 11518). 
165-ft.-long, 50-ft.-wide It needs no lubrication. Kits, 
model. in any size, are $15.95. 
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\Nhats New 
IN 


PHOTOGRAPHY 


By E. H. ORTNER 


Swivel-top flash 

A split, swiveling reflector 
enables the Osram electron- 
ic flash to deliver direct or 
bounce light—or both at 
once. The German units, in 
five models from $25 to 
$120, are distributed here 
by Hanimex, 1801 Touhy 
Ave., Elk Grove Village, lll. 
60007. 


State-of-the-art super 8 camera 

There's just about every feature you'd need for super 8 movie 
making in the Canon 1014 XL-S sound camera: a 6.5-65-mm 
(10.1 zoom ratio), f/1.4 17-element lens with macro capa- 
bility; two-speed zoom; split-image rangefinder; viewfinder 
with over- and under-exposure warning lights and indicators 
for film-transport trouble, end of film, sound-recording level, 
and footage; film speeds from one to 36 frames per sec.; 
variable shutter openings for automatic fades and dissolves; 
and a host of sound controls, Price: not yet set. 
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Square projector 
With the Eumig S-912 GL 
super 8 sound projector, 
there's no keystoning or out- 
of-square distortion when 
you raise or lower the pic- 
ture on the screen. The se- 
cret: Eumig's OLS (Optical 
Level System) adjustment 
knob (lower photo, left) that 
raises or lowers the front 
lens elements to correct dis- 
tortion—a feature familiar 

to owners of SLR perspec- 
tive-control (PC) lenses. 
Other features: f/1.3 15-30- 
mm zoom lens; 12-volt, 100- 
watt tungsten halogen lamp; 
double-track sound-record- 
ing capability (for both regu- 
lar and balance stripes). 

List price: $550. 


Soft touch 


А soft-touch release and a 
supple, quick-mount cable 
combine to minimize camera 
jar with the Soft-Quick cable 
release ($4.88 from Spira- 
tone, 135-06 Northern 
Blvd., Flushing, N.Y. 
11354). The release screws 
into the camera socket; the 
cable tip snaps into it. 


Auto enlarger 

The classic Leitz Focomat 
enlargers are joined by a 
new model: the V 35 Autofo- 
cus. The autofocus system 
covers magnifications from 
3 to 16 X. A 12-volt, 75- 
watt tungsten halogen lamp 
supplies light. With 40-mm 
f/2.8 lens, the V 35 is 
$1476. 


Straight strap 


The weight of your camera 
holds the Mac-Strap in 
place, says the maker (Lee- 
dal, Inc., 1918 S. Prairie 
Ave., Chicago, Ill. 60616). 
It resists slippage and hangs 
from the shoulder without 
digging. The leather strap 
comes in three versions 

for $7 and up. 


NNhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Fish finder 


Fishing in lakes and rivers 
might be easier with the HE- 
256 aboard. Its first range is 

0-12 feet, for effective fish- 
finding in shallow waters. 
The sixth range descends to 
384 feet. A 200-kHz unit 
costs $570. Si-Tex, Box 
6700, Clearwater, Fla. 
33518. 


Practical fisherman 


A center steering console 
distinguishes Grumman's 
latest work boat, the 4.6m. 
The 15-ft., 1-in. craft has a 
65-in. beam and is rated for 
a 40-hp motor. The 20-in.- 
high transom and a high 
freeboard to match make for 
a drier ride. Boat costs 
$1296. 


Nonslip plastic 


A slipfree place mat means 
slopfree meals—even in a 
blow. Anti-Slide plastic has 
built-in slip resistance at 
almost any angle, says the 
maker (Kager, 1180 S. Bev- 
erly Dr., Los Angeles, Calif. 
90035). A 614-ft.-by-8-in. 
roll of green or yellow plas- 
tic is $14. 


Firefighter 

The compact Fireboy Jr. 
packs a punch—a charge of 
Halon 1301 gas. It automati- 
cally quenches fuel and elec- 
trical fires in a 72-cu.-ft. area. 
The unit installs with two 
bolts, costs $100. Conven- 
ience Marine, 100 Commerce 
Ave. SW, Grand Rapids, 
Mich. 49503. 


Streamlined transom 


Cut transom size by chop- 
ping off the corners, and you 
cut drag as well, says А!! 
Season Industries (Box 327, 
Markle, Ind. 46770). The 
curved transom on the new 
"Omni-Hull'' leaves a 
smoother wake, making for 
quicker planing, more stable 
handling, and better maneu- 
verability, it's claimed. 
While cutting boat weight, 
the low-drag stern also in- 
creases speed for more fuel 
efficiency, the maker adds. 
The new transom is featured 
on the Imperial Regency line 
of 1914-ft.-long run- 
abouts—the V190 closed- 
bow |/O shown, ап open- 
bow version, and two out- 
board models. Prices range 
from $5250 to $10,500. 


Depth sounder 


Steady as she goes, the Sea- 
Trac's needle takes precise 
steps instead of gyrating 
wildly as on most metered 
depth sounders. An ad- 
vanced damping system is 
key to the accuracy of the 
$235 unit. Inmar, 263 
Washington St., Mt. Vernon, 
N.Y. 10050. 
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IN TOOLS 


BY R. L. STEPLER 


Tree-felling cushion 

A clever accessory sprouts from this chain saw: an inflatable 
rubber and nylon mesh felling cushion. Cut part way through 
a tree trunk with the saw; then—instead of using axe, wedge, 
and/or felling bar—you slip the thin, uninflated cushion into 
the cut. Air pressure from the chain saw's engine inflates it to 
four inches—sufficient, says the maker, to topple the tree. 
The 18-ounce device lifts 6600 pounds. Price: about $100. 
It's made by the Swedish manufacturer Husqvarna; the 

U.S. address is Husqvarna, Inc., 150 New World Way, South 
Plainfield, N.J. 07080. 
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Walking screed 


Leveling concrete might be 
easier with Custom Vibe at- 
tached to the screed. Maker 
CTM (233 S. State St., 
Westville, Ill. 61883) says 
the vibrator ''walks'' the 
board along as it smooths 
the concrete. Any portable 
drill powers the $150 de- 
vice, 


Roller plus 


Mixarol is a portable 
sprayer, concrete mixer, and 
soil aerator, too. Plastic 
drum holds 10 gal. of chem- 
ical, applied by hand pump; 
internal vanes agitate con- 
crete mix; clip-on spikes 
aerate soil. Dead Bridge Ltd., 
Hooton Rd., Merseyside 

L66 7NG, England. 
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Tilting work center 
Black & Decker's Bench Top 
Workmate clamps to any 
work surface up to 214 in. 
thick, or attaches via suc- 
tion cups. The device tilts to 
15, 30, and 45 degrees for 
craft or hobby work, grips 
workpieces up to 1214 in. 
wide. 


Chimney sweep 
Remove dangerous buildup 
of soot and creosote from 
flues with Eva's Norwegian- 
made chimney brush. Its spi- | 
ral design is claimed to trap 
dirt. Twenty-six sizes fit 
round, square, and rectan- 
gular flues. Kristia Asso- 
ciates (Box 1118, Portland, 
Me. 04104) imports them. 


Impact wrench 


Reversible portable drills 

double as impact wrenches 

with U-Impact-It. The at- 

tachment features a polyes- 

ter elastomer cagelike cou- 

pling. Technical Research 

(Box 687, Jackson, Mich. 

49204) offers two models: 

34-in. drive ($30) and *5- | 
in. drive ($35). | 


NNhaf's New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Transparent trap 


Ring down the drain? Re- 
trieve it quickly by flipping 
two clamps on the Kale 
Katch-All. The clear-plastic 
sink trap should also simpli- 
fy clearing clogged drains. 
Price: $8.95. Kale Katch-All, 
Box 908, Port Huron, Mich. 
48060. 


Wiring raceway 
Avoid unsightly exposed 
wiring or the bother of run- 
ning it through stud cavities. 
PVC Baseway looks like 
baseboard or door trim yet 
provides an enclosure for 
electrical wiring. It's made 
by Carlon, Box 22310, 
Cleveland, Ohio 44122. 


Spotlight 

Halo says its 50-watt low- 
voltage spotlight gives al- 
most as much light as a 
150-watt R-40 bulb, and 
gives better control of light 
with less glare and heat. 
The white, black, bronze, or 
aluminum cylinder fits 
Halo's Power-Trac track- 
lighting system. 


Heat saver 


An insulating blanket of Du- 
Pont’s Surlyn ionomer resin 
foam might reduce energy 
costs. Moisture-resistant 
Heater Hugger blanket is 
34-in. thick. It's rated at R- 
1.8, costs $39.95. Gilman 
Corp., Gilman, Conn. 
06336, makes it. 


Pipe insulation 


Armstrong's flexible elas- 
tomer insulation reduces 
heat loss from hot-water 
pipes, controls condensation 
on cold-water lines. Metal 
clamps hold it in place. 
Price of three six-foot 
lengths: about $6. 


Underlayment 


W. R. Grace & Co. says its 
Bituthene polyethylene and 
rubberized asphalt mem- 
brane protects homes from 
water damage caused by ice 
dams. Applied directly to 
the roof deck, the shield ex- 
tends at least six feet back 
from roof edge. 


Marble look 


Want a floor awash in a sea of 
marble chips? Roll out 

GAF's Mexican Agate sheet 
vinyl for the marble look. The 
Gafstar Series 6700 flooring 
is available in green, white, 
gold, taupe, and brown 
tones. It sells for about $12 
a square yard. 
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\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Dual trace 


Dual traces, 10 mV/cm sen- 
sitivity, 200 ms/cm to 0.2 
uS / cm time bases, self trig- 
gering, five-inch CRT dis- 
play—all sounds like a typi- 
cal $500 to $1000 scope? It 
does, but Heath's 10-4205 
dual-trace scope kit is only 
$259.95, Heath, Benton 
Harbor, Mich. 49022. 
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Projection TV 


If you have to be egged on 
to watch TV, this new pro- 
jection system is for you— 
46-pound floor or hanging 
“eggs produce a variable- 
size TV picture on a remote 
screen. Under $1000 from 
Giant Screen Ltd., Box 
2622, Palos Verdes, Calif. 
90274. 


DUALSTOR 


Programmable VCR 


Program the day and time 
and this Magnavox-VHS 
VCR will record a TV show 
up to a week in advance. Its 
memory holds four different 
times and stations. Repeat 
mode tapes the same pro- 
gram every day as long as 
the tape lasts. It’s $1295. 


Home disc 

This eight-inch dual disc 
system added to your S-100 
home computer brings it 
closer to an IBM-—that's the 
recording format used. It 
comes with DOS, BASIC, as- 
sembler, and editor software 
for $2300. Vector Graphics, 
31364 Colinas, Westlake 
Village, Calif. 91361. 


Multi-use VOM 


On the bench, it's a sleek 
digital multimeter with 
stand-up handle. In the 
field, it's a portable unit 
that weighs just 11% pounds 
and fits in a tool box. Bat- 
tery or (with converter) AC 
operated, it's $89.95. Mak- 
er: Sinclair, 115 E. 57th St., 
New York, N.Y. 10022. 


Pushbutton CB 


Enter any five CB channels 
in the memory of this Robyn 
SSB and you can return to 
them at the push of a but- 
ton. The mobile/base rig 
has auto scanning, indepen- 
dent metering, time and 
channel display. $529.95. 
Robyn, 10901 Northland 
Dr., Rockford, Mich. 


Electronic scribbles 


If a picture's worth a thou- 
sand words, this Scribofoon 
by Philips (Box 523, Eind- 
hoven, Holland) will save 
lots of phone calls. An elec- 
tronic pad converts draw- 
ings into pulses that are 
sent over the phone line. At 
the other end, the pulses are 
changed back to an image. 


\Nhat's New 
FOR YOUR CAR 


BY ED JACOBS 


Self-cleaning mirror 
A small electric motor in- 
side the shell of this rear- 
view mirror spins the reflect- 
ing surface to remove snow 
and rain by centrifugal 
force. There's also a water 
jet for washing the mirror. 
Menzies Developments Pty. 
Ltd., 49 Almay St., Bris- 
bane, 4069, Australia. 


Removable light bar 
The Sno-Way Light Bar 
mounts on either the roof or 
hood of a vehicle to give 
auxiliary lighting. It con- 
nects to a plug under the 
hood, and its high and low 
beams function with your 
vehicle's lights. Retail price: 
$89.95. Sno-Way, 6102 W. 
North Ave.. Milwaukee, Wis. 
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Troubleshooters 


These pocket-size testers 
give quick go/no-go evalua- 
tions of starters, alternators, 

and batteries. They analyze 
each when running or under 
load, and connect by alliga- 

tor clips. Lucas Electrical 

Ltd., Parts & Service Div., 

Great Hampton St., Bir- 

mingham B18 6AU, U.K. 


A/C cutout 
PassMaster temporarily cuts 
off the A/C compressor 
when your engine is heavily 
loaded, making full power 
available for passing, with 
only a slight reduction in 
cooling. Improved fuel 
economy and reduced emis- 
sions are claimed. Sears 
(catalog only). $11.99. 


Turbine look 


Western Wheel's aluminum 
Classic is intended for peo- 
ple who don't want a hot- 
rod look. All machined sur- 
faces are chrome-plated, 
and the rest of the wheel is 
black. They're $75 each, for 
foreign and domestic cars 
such as Corvette, Continen- 


tal, Cadillac, and Datsun Z. 


High-performance 
steel-aramid radial 


Sears' RoadHandler TR uses 
the tension repartie design 
patented by its manufacturer 
(Michelin) to spread stress 
and road shock evenly 
throughout the tire. Under 
the tread, an aramid belt 
wraps around the steel belt 
to stabilize the tread and 
smooth the ride. Sears 
claims improved traction 
and steering response, plus 
reduced aquaplaning. TR's 
are warranted for 48,000 
miles and replace 14-inch 
tires on many foreign and 
domestic cars. The unique, 
low-profile design requires a 
special, cast-aluminum rim. 
Four tires, mounted and 
balanced on the special rims, 
cost $796. 
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— silent sentries that 
Quard your house 


Typical installations for alarm systems 
that can be used to protect a home 
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CONTROL BOX ll lL ee ies 
Hardwire control box, such as this | لاإ إا ا )الا ب‎ 
one from NuTone, will test or actuate Em = : | | . is iden 
all or just part of a perimeter system. سس ى‎ SS tel 
(It also has a special channel for fire ae ne са ee ie s di 
detection.) Other devices, such as 
floor mats, can be wired into it. 
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Omnidirectional pattern of this "radar" 
system from Gard-Site checks all areas 
around it. Since pattern will penetrate 
walls, it can also check outside items 
such as the car or patio furniture. Range 
control adjusts pattern size. 
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Wired or wireless? Ultrasonic 
or microwave? Perimeter or 
interior? Here are the facts 


By ROBERT GORMAN 


A few months ago, an anxious 
young man turned himself in at a 
police station in a small New York 
town. “Т may as well give up," he 
said resignedly. “I know you got 
my picture." 

It took hours for the puzzled 
cops to sort out the unexpected 
confession because no crime had 
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been reported—or even discovered 
by the intended victim. The rea- 
son? 'The youth had triggered a 
flash bulb—not a camera—trying to 
force open a window to commit a 
burglary the previous night. He 
figured the cops already had his 
picture and he'd do better by 
surrendering. 


Not many burglars are that 


inept, or obliging. But his experi- 
ence points up the effectiveness of 
deterrent devices. And with some 
three million burglaries occurring 
annually, there's a growing demand 
*Bur- 


for anti-burglary devices. 


the alarm from 
have the correct combination. 
eliminates timed alarms 


try. LED's show alarm status. 


glars hit alarmless homes six times 
as often as those protected by 
alarms," said a police official in 
Multnomah County, Ore., who just 

concluded a study on the subject. 
Many of the electronic sentries 
that are coming into the market 
just plug in to give instant protec- 
tion. Some require wiring through- 
out your home. Still others use a 
combination of the two. How do 
they differ? Which is best for you? 
To learn that, and how they com- 
pare in cost with a professional 
installed system, you must first 
Continued 


Ultrasonic motion detector confines 


itself to a closed-in area. Changes in 
the return signal indicate the presence 
of an intruder. This system. from 
Master Lock, can signal remote alarm 
units (right) through the house wiring. 


Wireless receivers from  Chamber- 
lain can be placed anywhere. lt gets 
alarm commands from small transmit- 
ters (below) throughout the house. 
Each transmitter is wired to conven- 
tional sensors and is battery-operated. 


Entry Keypad from NuTone deactuates 
the outside—if you 
This 
(with you 
playing "beat the clock") for legal en- 
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Hardwire sensors are simply a set 
of contacts, and can be made in vari- 
ous forms. At top are internal magnetic 


know the basics of how they work. 

There are two basic approaches: 
One guards the outer boundaries 
of your home with perimeter 
switches, the other guards the 
space within with motion sensors. 
They can be used separately or in 
combination. 


Perimeter guards 


Boundary protection usually be- 
gins with some sort of make-or- 
break switch contact. Most do-it- 
yourself systems provide a two- 
piece magnetic sensor switch. You 
fasten a plastic-cased magnet to the 
movable part of a door or window 
and a similarly cased switch to the 
fixed jamb or frame. When the 
magnet and switch are close togeth- 
er, the electrical contacts are held 
in one position, Opening the win- 
dow or door, which moves magnet 
and switch apart, sends a low- 
voltage signal to the alarm control 
box. The signal can be used to 
sound an inside or outside siren (or 
both), turn on lights, operate a 
tape programmed phone dialer, or 
give an alarm in other ways. (But 
don't program a phone dialer to 
call the cops without checking with 
them first; chances are they won't 
permit it.) The location of the 
control box (inside or outside the 
house) and its circuitry also deter- 
mines whether the alarm will be 
given instantly or delayed a few 
seconds, at your command, so you 
can leave and re-enter your house 
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switches and window-breakage sensor. 
Below: under-the-rug mat switch and a 
general-use plunger switch. 


without rousing the neighborhood. 

It is traditional in the century- 
old protection industry to connect 
("hardwire" is the industry jar- 
gon) each set of perimeter contacts 
to the control box. When NO (nor- 
mally open) switches are used, 
they're hooked in parallel; NC 
(normally closed) contacts are 
wired in series. The NC approach 
has been generally favored because 
a break in the wire or a malfunc- 
tion at any point announces itself 
by setting off an alarm (or a test 
indicator), like the bulb out in a 
string of Christmas lights. Defects 
in NO contacts are usually unan- 
nounced and can be checked only 
by routinely opening each entry 
and waiting for the alarm to sound. 

The problem with hardwiring is 
esthetic rather than electrical: You 
must connect and conceal wires 
between your control box and each 
vulnerable door or window. It's a 
lot of work, but this approach 
offers the most protection for your 
money and can be easily expanded. 
Most hardwire control boxes will 
accept a wide variety of readily 
available add-ons (such as neat 
under-the-mat switches; mercury 
switches, suitable for tilt-up base- 
ment windows; plunger switches 
for sliding doors and some others; 
metallic foils; acoustic and vibration 
switches for large windows; and 
many other sorts). 

The simplest and lowest-cost pe- 
rimeter system is typified by Uni- 
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Heath Informer ultrasonic alarm is 
in the open for proper operation, but 
hides from view disguised as a book. 


versal Security's $50 Kojak, which 
is intended for outside-the-house 
mounting. It has no delay; you arm 
it with a key after you leave, 
disarm it before you re-enter. To 
arm it from inside (for night-time, 
at-home protection) you need an 
auxiliary switch. Unlike some oth- 
er similar systems, the Kojak has 
an automatic timer that shuts off 
its clanging bell after about five 
minutes. This “good neighbor” fea- 
ture is now mandated in many 
communities. 

Indoor-controlled hardwire sys- 
tems are well represented by such 
units as the Rittenhouse 67680 
(about $90 with a couple of 
switches), and Master Lock’s $100 
Crimefighter. Both give you exit 
and entry delays from unobtrus- 
tive-looking control boxes and al- 
low you to monitor contact condi- 
tion before you leave. The Crime- 
fighter comes with a fairly simple 
plug-and-socket wiring harness, 
and it also has an automatic reset 
timer. The Rittenhouse alarm must 
be turned off manually. 


Wireless perimeter contacts 


To get around the chores of 
rewiring your home, the newest 
systems use small radio transmitters 
(about the size of a cigarette pack) 
to send the signal from the sensor 
switch to the alarm box. They eith- 
er broadcast the signal or send it 
by carrier current over your house 
wiring. 
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Battery-powered wireless trans- 
mitters now seem to be gaining 
favor over һе  carrier-current 
types. Design improvements have 
eliminated the false or missed 
alarms that beset earlier models 
and they needn't be wired to an AC 
outlet (which may not be handy). 

In general, you'll need a separate 
transmitter (about $25) at each 
protected door or window, although 
side-by-side windows can share a 
transmitter. Many wireless perim- 
eter systems incorporate other 
features that make them more ver- 
satile and easier to live with. For 
example, the Sears Dual Channel 
Security System has a battery- 
test LED and an on-off switch at 
each transmitter. On-off switches 
(which are extras on most wired 
systems) allow you to open a 
window for ventilation without 
having to turn off the whole sys- 
tem. And, as with similar systems 
such as Chamberlain or Fyrenetics, 
it can be hooked up to a phone 
dialer or to a rechargeable standby 
battery (which would take over if 
your power line were cut or a thief 
decided to take advantage of a 
power failure to loot your home). 
The device can also receive signals 
from one of the new transmitter- 
equipped smoke detectors; the 
smoke-alarm signal is received on a 
separate channel that overrides all 
switch positions and sounds an 
intermittent beep to distinguish 
it from the continuous honk of an 
intrusion alarm. These systems 
cost around $200, depending on the 
extras you add. 

A new Norelco $300 set is simi- 
lar, but each of its window contacts 
(three included) has a sliding- 
magnet mount. This allows about 
six inches of movement (for venti- 
lation) while the window switch is 
armed. You also get a set of door 
contacts and a smoke alarm with 
the basic set. For an extra $30 you 
can have a cigarette-lighter plug-in 
transmitter for your car that will 
notify you of tampering. It works 
within 200 feet of the receiver. 


Motion sensors 


Motion sensors, or space detec- 
tors, make up the other major cate- 
gory of burglar-alarm systems. 
Most are one-piece, self-contained 
transmitter-receivers. Тһе  trans- 
mitter sends out a signal that is 
bounced back to the receiver by 
obstacles in the area (wall, furni- 
ture, and such). If an intruder 
steps in, the returned signal 


changes (the well-known Doppler 
effect causes the returned signal 
to shift slightly in frequency) and 


the receiver will detect the change. 

Their greatest and most obvious 
advantage is simplicity—they те- 
quire little or no wiring. You just 
plug them in (or switch on the 
battery), aim at any “trap zone" 
that an intruder must enter or 
cross, and you're protected. 

Or are you? Since these units 
also respond to the night-time wan- 
dering of family members or pets, 
they can cause problems. But they 
are a simple, reliable approach to 
protection when you're not home— 
statistically the most vulnerable 
time for burglary. 

All current models have delayed 
audible alarms that give you a few 
seconds to switch them off when 
you enter your house (or go down- 
stairs in the morning). А few have 
instant-response circuits, but these 
are used only for plug-in lamps, not 
for horns or sirens. 

While the same general advan- 
tages—and_ limitations—apply to 
motion sensors as a group, there 
are specific differences among 
models. Most are related to the 
principle of operation, Some mod- 
els are ultrasonic; they send out 
sound waves above the range of 
human hearing. Others use radio 
waves in one of two different 
frequency bands. 

ө Ultrasonic sensors, operating 
with sound waves at about 25 kHz, 
can be affected by nearby sounds 
or the harmonics of such sounds as 
ringing telephones, jangling keys, 
passing airplanes, and the like. 
They tend to respond to air cur- 
rents or rattling windows, and may 
also overlap the frequencies used 
by some remote T'V tuners. 

Ultrasonic waves are limited in 
range and penetration; they'll be 
stopped by most walls and large 
items of furniture. Whether these 
conditions prove troublesome de- 
pends on your home layout and 
how you use your sensor. Àn ultra- 
sonic works best for guarding rela- 
tively limited, connected spaces in 
a buttoned-up house. 

Ultrasonic units come in a vari- 
ety of sizes and styles with widely 
different choices of control set- 
tings and output gear. Heath has a 
$60 kit that you wire yourself ' (it 
looks like a book), and Interarms 
offers, for $79, a battery-powered, 
completely portable Porta-D-Tect 
that you can take with you when 
you travel or place inside a safe or 
file cabinet. For $90 you can buy 
GDI Electronics! new model 1000, 
which looks like a small table radio 
and sounds its alert through a loud 
external horn. 


Somewhat more sophisticated 


Norelco wireless system checks for in- 
truders and fire. Sliding-magnet sensor 
allows you to open windows. 


Midex microwave unit can be pointed 
to check specific areas. Pattern is ad- 
justable and it penetrates walls. 


units that sell for about $200 are 
represented by Master Lock's UI- 
trason-X and by NuTone’s S 2245. 
Either of these can watch a trap 
zone up to about 30 feet long, can 
turn on lights as well as sirens, and 
provide adjustable exit-entry de- 
lays. Master Lock also offers a 
satellite alarm ($43); it receives its 
signal from the control box by 
carrier current so you can lug it 
into any outlet in your house. 

e Radars and microwaves. If 
you want more coverage—say, sev- 
eral rooms—you’ll have to move to 
the more penetrating radio fre- 
quencies. (Casady  Engineering's 
(and J.C, Penney's) $240 Gard-Site 
uses a stubby vertical antenna to 
beam radar-frequency waves (at 
about 915 MHz) in an omnidirec- 


[Continued on page 194] 
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The unique floor plan dictates a 
strikingly modern exterior— 
whether you stop with Phase | or 
add two more bedrooms 


By ALLEES 
DESIGNED BY WILLIAM J. WARD JR., AIA 
SKETCHES BY CARL KINSCHERF 


This home's unique appearance stems from a 
floor plan that cleverly skews the two-story 
living room for the broadest possible vista 
through its glass prow. 'The exterior remains a 
novel but honest statement of this plan, 
whether you settle for the Phase I mode 
shown in the main sketch above, or go on—as 
your family grows—to add one or two more bed- 
rooms. You can fill in that right corner in stages, 
or all at once as in the inset, top right. In the 
final version, you lose the alternate entry 
(toward which that dripping sailor is dashing, 
above; it leads directly to the rear bath, spar- 
ing your living/dining-room floors those wet 
footprints). 

But even the final phase retains one of the 
easlest traffic flows of any main floor we've 
published in this series. To the left of the 
main entry, the patio doors have central 
sections that slide—not only for walk-through 
access, but to turn the prow into a summer 


breezeway. (There's also a direct entry from 
the carport—especially welcome оп rainy 
days.) The prow area would be equally invit- 
ing in the winter, since a fireplace—and the 
stairway to the loft—is tucked into the return 
corner that shelters the carport entry. (The 
construction plans provide for an optional 
double garage, to be added later; our artist 
omitted it from both versions above.) Should 
you not need any provision for a car, you can 
leave off the carport without affecting the 
architectural unity. But with carport and 
garage, architect Bill Ward points out, you’ve 
got shelter for two cars and a boat. 

The upstairs bath and closet corridor will 
doubtless come with the final phase—at which 
point the sleep-loft can be finished as the 
master bedroom, leaving the two or three 
downstairs bedrooms for children or guests. 
The loft balustrade can then be fitted with 
accordion doors for full privacy from activities 
below. Until such time, the loft provides a fine 
play area in inclement weather or work space 
for spread-out projects, as well as casual sleep- 
ing on bunks or air mattresses. 

Whether you put in the upstairs bath as 
part of Phase I, or wait for the house to grow 
up to that need, you may want to rough in the 
plumbing for it—an easy extension, since its 
floor plan duplicates the one below. There’s a 
half-bath tucked behind the utility alcove—a 
handy dressing room for summer bathers. Is 


One 6x6 post is only support needed for second- 
story loft that projects over dining area, entry hall. 
Clerestory windows and underside of roof deck add 
architectural interest above prow window-walls. 


Additional details for $2.50 


Two-phase study plan, with scaled exterior eleva- 
tions, dimensioned floor plan, and general materials 
list for cost-estimating at local prices: $2.50. Profes- 
sional working drawings for construction are $40 
($10 for each additional set with original order). 
Plans include typical outside wall sections, full foun- 
dation plan, and a dual materials list that lets you 
estimate what either phase will cost. All plans sent 
postpaid by first-class mail. Send check or money 
order to Idea Enterprises, Box 1720, Grand Central 
Sta., New York, N.Y. 10017. Specify: Two-Phase. 


In color render- 
ings above, Phase 
| version (single 
bedroom plus 
sleep loft) domi- 
nates; inset shows 
completed house 
(with two-bed- 
room addition fill- 
ing in right-front 
notch). Below, 
second-floor plan 
is in final-phase 
mode; in Phase |, 
corridor to right of 
loft would run 


along exterior wall. 


GARAGE 
22.21 


=*= 


OPTIONAL 


ROOF 


CARPORT "1 атс“ BEDROOM 

12.23 Fuld Рр IF к 13 
Ti 

им CL 


= DINING 
CL 3 
QE ue 
| D LIVING | 
| 


BEDROOM 
13«13 


| = 
| BATH } 
| ROOF | | | 
|o (T! 
4 ; | 
| ROOF 
B= | 
ا‎ } MASTER BEDROOM | 


19° 5/4 13-6" CL 


SECOND FLOOR 


Е 


ЖЕ... 
ADDITION 


| 
ADDITION 


Storm-damage 
cleanup 


-your chain saw makes it easy 


By RAY HILL 


А storm can make a mess of your 
property. Trees might fall, limbs 
snap off, and plantings blow away. 
Unless you can tackle the cleanup 
yourself, it will make a mess of 
vour wallet, too. 

Enter the inexpensive, light- 
weight chain saw—as useful for 
clearing away storm-damage debris 
as 1t 1s for cutting firewood. With it 
you can quickly saw fallen trees 


Bon | | مل‎ е 1 : e | К: E LO and limbs into small, manageable 
~ ——c—ewexam | pieces that you can lift—either to 
——— ` | burn in your fireplace or haul 


away. We asked the pro's at Home- 
lite and John Deere for tips on 
using a chain saw safely and effec- 
tively around the yard. Here's what 


they said: | 
When fueling the saw, accurately 
measure the required amounts of | 


gasoline and oil. Pour about half of 
the gasoline into a mixing contain- 
er—never directly into the saw 
ек an NES T C а " nec. ё  tank—and pour in all of the re- 
UTE. dino 3 ку veu cs" quired oil. Shake this briskly for a 
C o Uca SQ LIT 1 >) few seconds, then pour in the rest 
of the gasoline and shake for a full 
minute to be sure of a uniform 
mixture. 
If you spill any fuel on the saw 
when filling, wipe it off before start- 
г Ж I ves ee Ing the engine. 
p s oc M ы vuU zc ҖОР Wear trim-fitting garments that 
v iy Да В zoo TAB СА won't catch in the chain or under- 
А, 5 : brush, ог be drawn into the engine 
air intake. Wear cuflless pants. 
Don't wear neckties, scarfs, or 
jewelry. Your shoes should be stur- 
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Limb fallen across fence is a com- 
mon cleanup chore. Start with undercut 
so weight of log will open cut, and it 
won't bind on bar. Watch that chain 
doesn't hit fence. Finish with top cut. 
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Elevate log when possible. This decreases chances of get- 
ting the bar tip and chain in the dirt as you limb and buck it. 


It also makes it easier on your back. 


dy, with non-slip soles. Always 
wear non-slip gloves. They will 
improve your grip and also keep 
your hands cleaner. Safety lenses 
should always be worn for eye 
protection. 

When starting the engine, check 
the owner’s manual for the correct 
starting position, which differs 
with various chain-saw models. 
Pull the starter grip out a short 
way until you feel the starter 
engage. Then pull the cord briskly 
to give a fast-cranking spin to the 
engine. ( Don't pull to the very end, 
or you may damage the starter.) 
Hold onto the grip so the cord will 
rewind smoothly. 

Normally, an engine that has not 
been run for some time requires 
three to five cranks just to prime 
the fuel. In cold weather, addition- 
al cranking may be required. A 
recently run engine will usually 
start on the first or second pull. 

When the engine fires, it may 
not keep running. In that case, 
close the choke halfway before con- 
tinuing with cranking. When the 
engine starts and runs, keep it at 
half choke long enough to warm 
up; then open the choke fully. 

Always keep your weight well 
balanced on both feet when cutting. 
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Since you will be exerting moder- 
ate pressure to cut, guard against 
loss of balance by being ready to 
pul up on the saw as it cuts 
through the material. 

The grip you maintain on the 
handlebar with your left hand is 
important in preventing the saw 
from jerking back toward you. 
Wrap your fingers securely around 
the handlebar, as shown in the 
photo, above left. Your right hand 
wraps naturally around the throt- 
tle-control handle. 

When cutting small logs and 
limbs, open the throttle fully just 
before letting the chain touch the 
wood. It is safest to cut with the 
saw bumper up against the wood. If 
you cut farther out along the bar, 
the chain will have a tendency to 
pull the saw—and you—toward the 
work, so you must take care to 
brace yourself against this slight 
pull. (The reverse will be true if 
you're using the top of the bar to 
snip small limbs or “under-buck.’’) 
Exert light feed pressure to cut 
straight through the wood, but be 

Continued 


To cut up tree, begin with top outer 
limbs. Lower branches hold them at 
good work height. Work across trunk. 


MARCH 1979 | 121 


E 


Міс E 
T= < 


. — jm 


Fallen trunk wedged in fork of another tree? Start with under- 
cut shown— just under halfway through. When making a sever- 
ing cut from the top, be ready to step back quickly. 


Trimming a tree branch: About six 
inches out from the trunk, make cut 1 
from the underside; go less than half- 
way through. Then two to four inches 
farther out, make cut 2, cutting down- 
ward until the limb falls. Remaining 
stub is now removed by making cut 3, 
about a third of the way through from 
underneath. Then finish the job with 
cut 4. Doing it this way decreases 
chances of limb pulling away before 
cut is completed, and prevents limb 
from pulling off a chunk of wood or 
strip of bark from main tree trunk. 


Felling a tree: Saw off any loose or 
dead branches that might fall on you 
while you work. Make sure area where 
you'll plant your feet is free of rocks or 
other hazards that could cause you to 
lose your footing. Have an escape path 
ready when the tree begins to fall. If 
possible, fell the tree in the direction 
its leaning. And don't forget the 
wind—is it strong enough to affect the 
tree's direction of fall? Make cut 1 on 
the side that the tree will fall on, a 
third of the way through the trunk. 
Then make cut 2. Remove wedge- 
shape notch. Make cut 3 about two 
inches higher on the trunk than cut 1. 
Don't cut all the way through trunk 
with 3; leave a two-inch “hinge” to 
help control speed and direction of 
fall. As tree begins falling, cut 3 will 
widen. Remove saw and retreat to an 
area where you'll be safe. 
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As you work your way back toward 
the trunk of the fallen tree, be especial- 


ready to ease off on the throttle the 
moment the cut is completed. 

Here are 10 easy-to-follow safety 
rules that you should heed during 
cleanup chores: 

1. Always keep both hands on 
the saw when it's running. 

2. Never let the chain contact 
any obstacle other than the work at 
hand. It should never touch other 
limbs or the ground. 

3. Keep helpers and bystanders a 


Trimming a fallen tree or a large 
branch: Leave the lower branches 
alone; they'll support the trunk. Re- 
move the upper branches first. Small 
limbs can be removed in one cut, start- 
ing at the base of each limb. Larger 
branches can be cut off in sections. 
Limbs under the tree can be left in 
place until you have bucked the trunk 
(crosscut it into log-size sections). 


ly careful not to hit dirt or rocks; they 
can dull chain, cause saw kickback. 


safe distance from you and the 
cutting chain. 

4. Stay clear of a moving chain. 
Don't touch it. 

5. After completing a cut, don't 
move away until the chain stops. 
Don't carry the saw from one place 
to another while it's running; shut 
off the engine before making any 
repairs or adjustments. 

6. Beware of falling limbs when 
working near trees. 

7. If there is anything wrong 
with the saw, get it fixed before 
using it further. Keep the chain 
sharp and properly tensioned. A 
dull, misfiled, or loose chain will 
chatter and buck, and increases the 
possibility of kickback. 

8. Keep fuel in clearly labeled 
safety cans. Fil your saw over 
ground that presents no fire haz- 
ards. Move at least 10 feet away 
from the fueling spot before start- 
ing the saw. 

9. Keep the saw clean and free 
from leaves, sawdust, pitch tar, and 
oil. Keep the handle free of oil and 
grease, and don't operate the saw 
with the fuel cap loose, or mufflers 
or filters removed. 

10. Always wait for the saw to 
cool before refueling; never refuel 
while it's hot. 
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Bucking logs: When log is lying on 
the ground, cut all the way through 
from above, being careful not to cut 
into the earth. If log is. supported on 
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one end by branches, begin cutting at 
the higher end. Cut a third of the way 
through from underneath (1). Then cut 
the rest of the way through from above 


(2). If trunk is supported on both ends, 
make first cut from above, a third of 
the way through (1), then make the 
finish cut from underneath (2). 


Whether you do it yourself 
or hire a contractor, here's 
what you should know to 
get the job done right 


By JUDY KROEGER 


If youre worried whether your 
asphalt-shingled roof will keep 
vou covered for another year, 
spring is a good time to reshingle. 
Cold winter weather makes asphalt 
shingles brittle and vulnerable to 
cracking. In summer, walking on 
sun-warmed shingles can damage 
them. Fall is the other obvious 
season for reroofing, but if your 
roof is in bad shape it may not 
survive till then. The summer sun 
causes even more deterioration than 
winter weather. 

If your house has standard- 
weight (235 165./100 sq. ft.) as- 
phalt shingles and the roof is still 
basically sound, you can install 
new shingles right over the old 
ones. Arm yourself with a hammer, 
nailing apron, sturdy utility knife 
with extra blades, chalk line, lad- 
der, 25 pounds or more of roofing 
nails, asphalt roofing cement in 
gallon cans, 50-pound (minimum) 
smooth roll roofing, a small trow- 
el, and, of course, shingles. 

Continued 


Time to reroof? lf your shingles are 
shrunken and distorted like those in 
the inset, it is, Another warning signal: 
mineral granules washing off the roof 
when it rains. Properly installed new 
shingles will progress up the roof in 
stair-step fashion. Follow specific in- 
structions for the shingles you select. 
Improper installation method could 
void manufacturer's warranty. 


How ТО do your own 
asphalt. 
reshingling 


For a handsome appearance and 
long Ше, consider the new, heavy- 
weight wood-look asphalt shingles. 
The ones we've used are Certain- 
teed's Hallmark. They're designed 
to last 25 years or more. Standard- 
weight asphalt shingles will last 
only about 15 years. 

Many roofing dealers will de- 
liver shingles to your rooftop; with 
heavyweights (290 lbs./100 sq. ft. or 
heavier), this can be a great help. 
You might have half the load put on 
the roof and the remainder stacked 
on pallets on the ground. 


How much do you need? 


You can estimate the quantity of 
shingles needed for a standard 
gable roof by using the instructions 
on the facing page. Or you can 
count the number of courses (rows 
of shingles) from eaves up to the 
roof peak (the ridge). Each course 
is exposed five inches. Then count 
the number of shingle tabs bent 
across the ridge—also exposed five 
inches. Some simple multiplication 
will convert all of this to roof area. 
Shingles are ordered by the 
"square" (one square of shingles 
covers 100 square feet). Add 10 
percent to the area you've calcu- 
lated to allow for waste, mistakes, 
and unusual roof features. 

Asphalt shingles come in strips 
12 (or 1214) inches wide and 36 
inches long. As mentioned before, 
only five inches of the width is ex- 
posed when the shingles are in- 
stalled as described; the remainder 
15 covered by the next higher course. 
The exposed portion of each 36-inch 
strip is usually slotted into sec- 
tions, called tabs. Three 12-inch- 
wide tabs are standard. The new 
shingles shown here are called over- 
lay-tab shingles and the shingle 
thickness is varied at random to look 
like rustic shakes. 

Asphalt strip shingles are pack- 
aged in bundles—five bundles per 
square for the heavyweights. Most 
manufacturers print instructions 
right on each bundle. The Asphalt 
Roofing Manufacturers Assn. pub- 
lishes a useful roofing manual (see 
end of article). Your roofing dealer 
will also have literature available 
about the shingles you select. 


On the roof 


Begin your reroofing project by 
replacing severely damaged or 
missing shingles and hammering in 
loose nails. 

The key to a smooth new roof is 
to start it right. The following 
method bridges over the butts of 
the old shingles, gives you a new 
nailing scheme two inches below 
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the old, and results in a uniform 
thickness of roofing. Begin with a 
514-inch-wide “starter | 
made by cutting off the tab sec- 
tions (to use the upper portion) of 
enough new shingles to cover the 
first row of old shingles all along 
your eaves, extending one-half inch 
beyond. 

The top of the starter course 
butts up against the bottom edge of 
the second course of your old shin- 
gles. This smooths the joint that 
must be bridged by your next layer 
of new shingles, the “first course." 
The first course completely covers 
the starter course. Its top edge 
should butt against the lower edge 
of your old third course. Thus you 
must cut off 11% inches from the 
unexposed portion (leaving a 1015- 
inch-wide strip to cover the two 
courses of shingles below). 

The "second course" shingles are 
used full width (12 inches), and 
are butted against the lower edge 
of the old course above. This leaves 
only a 34-inch exposure of the 
first course, but you don’t notice 
this from the ground. All succeed- 
ing courses use full-width shingles 
aligned with the butt edge of the 
old course above. The exposure is 
automatically five inches. 

The left-to-right alignment of the 
new shingles is also important. 
With these overlay-tab shingles and 
other special types, the amount to be 
cut off is very specific. Follow the 
manufacturer's instructions care- 
fully; otherwise the random tabs 
may all line up (they're not sup- 
posed to!). With shingles of stan- 
dard configuration (three 12-inch 
tabs) the first course usually starts 
with a full 36-inch-wide strip at the 
edge of the roof. To stagger the cut- 
outs so that they line up in every 
other row, you start the second 
course with a strip from which 
you've cut off half the first tab (six 
inches). To start the third course, 
the entire first tab is removed. The 
fourth course again uses a full-width 
strip, and the pattern then repeats. 

When you reach the far edge, 
trim off the excess so that each 
course extends 94 inch over the rake 
edge. Plan ahead so that each 
course ends up with at least a six- 
inch piece on the end. You may 
have to cut the last full shingle to 
achieve this. Your old shingles can 
serve as a general layout guide. 

Proper nailing is also important. 
Use a minimum of four nails in 
each shingle, positioned above each 
cutout and at the right and left 
edges. Insert nails in the unexposed 
section 5$ inch above the exposed 
portion so that the next course cov- 


Homeowner installed aluminum drip 
edge along the rakes to aid water runoff 
because none was there previously. Sim- 
pler: Cut old shingles flush with rakes; 
install new ones with 34" overhang. 


Valley treatment begins with 36-in.- 
wide roll roofing. First layers of shin- 
gles go across valley and 12 inches up 
other side. Trim overlapping shingles 
down center of valley on chalk line. 


ers the nails. Drive nails tight so 
that their heads are flush against the 
shingle. 


Down in the valley 


Valley treatments can be chal- 
lenging to a novice roofer. We 
opted for a “closed-cut” valley—one 
in which one intersecting layer 
overlaps the other. To do this, 
swath the center of the valley with 
roofing cement and fill the depres- 
sion with small strips of wood or 
shingles. Then install a 36-inch- 
wide piece of 50-pound (or heavier) 
roll roofing, centered in the valley 
and secured with a few nails. 

Valleys are vulnerable, so don't 
walk in them. Install the shingles 
on one of the intersecting roof faces 


Seal around soil stack with roofing 
cement, then cut new shingles to fit. 
Here installer fits new shingle, but will 
replace old broken shingle before se- 
curing new ones with roofing cement. 


Chimney flashing protects sensitive 
area from leaks. This homeowner is us- 
ing a one-piece flashing, folding its top 
edge into a mortar joint (which he later 
regrouts) and nailing bottom edge to 


so that they extend at least 12 
inches beyond the valley. Do not 
nail closer than six inches to the 
center of the valley—instead, use 
roofing cement to secure the shin- 
gles if necessary. Nail the ends of 
each shingle on the far side of the 
valley with two nails. Next, snap a 
chalk line down the center of the 
valley, apply the shingles to the in- 
tersecting roof area, extending them 
over the others, and trim them using 
your chalk line as your guide. Secure 
the cut edge with roofing cement. 
(The Asphalt Roofing Manufactur- 
ers Assn. booklet describes how to 
do an open-valley installation. With 
that method, all shingles stop short 
of the valley center.) 

You may not need to replace 


New vent sleeve around soil stack 
goes on top of lower shingle course; 
course above goes over top flange. 
This facilitates water runoff. Use your 
old sleeve if it's in good shape. 


Н 


roof. (For better protection use the meth- 
od described in the text.) Don't nail with- 
in six inches of chimney; cut shingle 
tabs to fit and install them over the flash- 
ing with dabs of roofing cement. 


chimney flashing. If you do, for best 
waterproofing, use a two-piece flash- 
ing system. Apply a base flashing by 
nailing it to the roof at the bottom 
edge and extending the upper part 
up the side of the chimney. A second 
piece—the counter flashing—is then 
inserted into a mortar joint on the 
chimney (you'll have to chip out 
some mortar and regrout later) and 
extended down over the base flash- 
ing, stopping about one inch from 
the roof. This "floats" the flashing, 
allowing differential responses to 
temperature changes in the roof and 
chimney. Separate pieces of flashing 
are used with each course of shingles 
as you progress up the roof. Be care- 
ful not to drive nails closer than six 
inches to the chimney. 'That would 


How to estimate 
your shingle needs 


Calculate the slope and express it in 
inches, The slope equals the rise (dis- 
tance from the attic joists to the ridge) 
divided by the run (half the distance be- 
tween the front and back walls of the 
house, assuming your roof peaks at mid- 
point). 

Example: The house measures 36 feet 
between the front and back walls, so 
the run is 18, The ridge is 12 feet above 
the joists, so the rise is 12. Slope equals 
12 feet divided by 18 feet—or two feet 
of rise for every three linear feet. In 
inches, that's 24 inches divided by 36 
inches, which reduces to eight inches 
in a foot (B"/12"), 

Determine the area of the house by 
multiplying the length by the width. Mul- 
tiply that total by the factor shown below 
for the slope of your roof. Divide the re- 
sulting answer by 100 to get the number 
of “squares” required (one square 
equals 100 sq. ft.). 


Slope 
2" f 1 at 


Multiplying Factor 


Cap ridges with double layer of shin- 
gle tabs to give rustic, wood-look roof. 
Exposed ends of shingles should face 
away from any prevailing winds. Nail 
on both sides of the ridge peak. 


invite leaks later on. (See photos for 
another approach to chimney flash- 
ing.) Where vent pipes protrude 
through the roof, cut and fit shingles 
as shown in the photos. 

Tear off existing ridge shingles 
with the claw of a hammer or a 
shovel, Cut each shingle into three 
equal pieces (each 12 by 12 
inches). Install the pieces across- 
the roof peak with the butt end ex- 
posed five inches. 

A couple of do’s and don’ts: Do 
wear sneakers and use a safe lad- 
der. Don’t take chances: The drop’s 
not bad but the sudden stop can be 
devastating. 


FOR FURTHER READING 


“Good Application Makes a Good Roof Bet- 
ter,” Asphalt RE Manufacturers Assn., 
757 Third Ave., New York, N.Y. 10017. 
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Get a jump on spring 


with this DIY 


mini | 
green 


nouse 


A clever new growing system 
provides frost protection 
and automatic watering 


By KATHRYN H. WEBB 


Here's a neat little greenhouse you 
can build for starting your garden 
seeds while winter's icy fingers still 
linger on the landscape. The green- 
house is small enough to tuck in 
the corner of a porch or patio, even 
if your space is limited. And it's 
inexpensive and easy to build. 'The 
model was developed by Drs. C. E. 
Rice, C. Cobb Jr., and E, D. Law of 
the Department of Agricultural 
Engineering at the University of 


Georgia, Athens, Ga. 30602. 


'Self-watering' system 


The mini greenhouse offers more 
than frost protection. Its clever 
subirrigation system takes the time 
and labor out of watering your 
plants. Concrete blocks sit partly 
submerged in water at the bottom 
of the planting bed. Capillary ac- 
tion brings just the right amount of 
moisture up into the potting soil 
covering the blocks and the plants 
absorb it as needed. You can 
replenish the water by bucket or 
hose, or automate the task com- 
pletely with a float valve. Ап over- 
flow drain prevents over-watering. 

The system has shown excellent 
results, both for germinating seeds 
and for growing mature plants. The 
Georgia professors report superior 


With cover closed, plants are protected 
from cold. Water and concrete blocks 
store some solar heat. Add light bulb or 
heat lamp for additional frost protection. 
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yields of bell peppers, tomatoes, 
eggplants, and cucumbers grown 
this way. 

The cost of materials for the 
greenhouse (35 by 72 inches with 
approximately 14 sq. ft. of growing 
space) is about $65. With the 
supplies most homeowners have on 
hand, it could probably be built for 
under $30. The size can be scaled 
up or down to fit your needs. 


Construction 


The frame is made of treated 
lumber and the floor of 14-in. exte- 
rior plywood. To waterproof the 
box you coat it inside with asphalt 


roof coating, line it with four- or 
six-mil black plastic, and cover the 
plastic with another coat of as- 
phalt. Finally, apply a second layer 
of plastic over the asphalt. All 
untreated wood should be treated 
with copper naphthanate. Exterior 
paint can be applied to finish the 
structure. 

Sixteen — four-by-eight-by-16-in. 
lightweight concrete blocks cover 
the bottom of the water reservoir; 
they rest on small (l4-by-two-in.) 
wood strips—two strips per row of 
blocks. The wood strips keep the 
rough blocks off the plastic liner 
and protect the waterproofing. 


The water reservoir holds about 
36 gallons of water, but this should 
be adjusted so that the surface of 
the soil appears slightly dry and 
the soil beneath remains moist. 
Seedlings can be started directly in 
flats of potting soil or in peat or 
fiber pots. These absorbent pots 
can be placed directly on the 
concrete blocks and the moisture 
from below will seep into them. Or 
for easier handling the pots can be 
placed in flats made with one-by- 
four frames and hardware cloth. 

To assure good subirrigation, 
cover the concrete blocks with a 
thin (l$-in) layer of sand and 
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force the flats into the sand before 
adding the pots. Similarly, when 
seeds are germinated in flats with- 
out pots, the flats should be pushed 
down into a layer of sand, damp 
potting soil added and tamped 
down, then the seeds or seedlings 
planted. Root growth will anchor 
the soil and the flats can be carried 
to the garden at transplanting time. 

If you want to use the system 
during the summer for growing 
plants to maturity, remove the 


flats, construct a frame of one by 
sixes, and place potting soil direct- 
ly on the concrete blocks. 'Try one or 
two plants per block, 
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Cover folds back completely for easy 
access to planting bed. Remove cover in 
summer and store it away from sunlight 
to extend the life of the plastic. 


Ends open for ventilation of growing 
area, Greenhouse is an excellent place to 
root cuttings from shrubs and house- 
plants, Always use sterilized soil. 


MATERIALS FOR GREENHOUSE 


1 2"x6"x12' treated (not creosote) 
1 2"x6"x8’ treated (not creosote) | 
1 4'x8' sheet 1%” exterior plywood or !A4" 
tempered hardboard 
1 4'x8’ sheet 14” exterior plywood 
24 linear ft. 1x4 
48 linear ft. 1x2 
70 linear ft. 44" strips, 34", 1", and 215" wide 
3 3” hinges with removable pins 
4 2" hinges 
1 gal.asphalt roof coating 
4 sliding bolts 
36 ll!áí"x:A4" cap screws, nuts, and washers 
B metal-angle corner braces 
2 screen-door handles 
B'xB' ultraviolet-resistant polyethylene, 
JA vinyl, or Mylar | 
10'x10' black plastic, 4 or 6 mil 
16 4"xB8"xl6" lightweight concrete blocks 
2 qts. exterior paint 
1 qt. copper naphthanate 
Miscellaneous nails and hardware 


MATERIALS FOR THREE FLATS 


З 20!5"x31" pieces 1%” hardware cloth 
26 linear ft. 1x4 
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Multipurpose, 
easy-to-assemble 


built-ins 


Each unit comes packaged with every- 
thing you need to put it together—even 


Swing-up ironing board (about $160) 
is handy interior option. Others include 
sliding shelves, sliding shoe rack. 
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hardware to fasten it to wall. You sup- 
ply screwdriver and 10 minutes’ time. 


Pots and pans store neatly on adjust- 
able slide-out shelves ($100). (Slide-out 
units may not work in corner cabinet.) 


By CHARLES E. MAURER 


Need new built-ins for your bed- 
room? Don’t like the ones you’ve 
got in the kitchen? There’s an easy 
answer to all such problems. Order 
knockdown built-ins from a store or 
catalog and put them together in 
an hour. If you move later, your 
built-ins move, too. 

Knockdown cabinets and other 
prefinished, unassembled furniture 
are appearing in stores all across 
the country [ PS, Oct. ’78]. But this 
new Star line from Sweden is the 
most versatile and elegant I’ve 
seen. You buy the units as separate 
parts. Carcasses, plinths, doors, 
drawers, shelves, partitions, inte- 
rior fittings, light strips, fillers, kick 
plates, hinges, and knobs—all are 
building blocks of an integrated 
system. You choose exactly what 
you need. And if your needs 
change, just add new units or re- 
arrange what you have. 

The cabinet carcasses come in 21 
shapes and sizes, all finished inside 
in white. To “finish” the outside 
you simply screw on your choice of 
door and drawer front, plus an odd 
end piece or filler where necessary. 
Twenty-two different finishes are 
available, including solid woods 
and veneers, painted finishes, and 
laminates. Because of the large 
variety, you need a detailed price 
sheet to really see what the Star 
built-ins cost. A Canadian importer 
(Scankit, 270 Eglinton Ave. W., 
Toronto M4R 1B2) gives $100 per 
running foot (for assemblages us- 
ing both top and bottom units) as a 
very rough figure. (The captions 
give more details on cost, but these 
figures could change.) 

Assembly is easy, thanks to 
clear, exploded drawings and a 
patented fitting that holds joints 
with only a quarter turn of a screw- 
driver. At each joint, one piece has 
a die-cast mortise inset; the other 
has а Delrin-and-steel tenon 
shaped like a hook. They slip 
together easily. The screwdriver 
turns a cam inside the mortise, 
catching the hook and wedging it 
tight. 

For a Star catalog and a list of 
dealers, write to Anders Johnson, 
860 Decatur Ave. N., Minneapolis, 
Minn. 55427. В 


Bedrooms lined with storage units are 
handsome and practical (facing page). 
Cost depends on sizes, styles, finishes, 
since each unit is sold separately; 100- 
cm-wide base unit is about $85 without 
doors or interior fittings. With painted 
double doors, it's $165; with wooden 
doors, $245-$363, 


Automotive 


trouble-shooting 


QUIZ -match wits with the 
teen-age diagnostic champs 
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By RAY HILL 


Each year, 50 two-man teams of 
high-school sprinters line up and 
anxiously await the sound of. a 
starter’s gun. They’re not involved 
in any athletic contest, though. A 
few feet in front of them are 50 
identical Plymouth automobiles. 
Each car has several problems. 
Each car has the same problems. 

At the crack of the gun, the 
teams race across the few feet of 
asphalt that separate them from 
their cars and begin troubleshoot- 
ing. The winning team is determined 
by combining a team’s repair time, 
quality of work, and scores from a 
written test taken earlier. 

These kids are the best, and this 
is a national competition. Earlier 
in the year they won similar con- 
tests back in their home states. The 
contests are designed to encourage 
mechanically talented students to 
complete their educations and be- 
come auto mechanics. That goal 
has been met very successfully. 
Since the contest was originated by 
Chrysler-Plymouth in 1949, more 

Continued 


That's John Moore Jr. in the middle 
of all those parts (top). He's the 
national manager of Plymouth's Trou- 
ble Shooting Contest. One of his 
responsibilities is to insure that six to 
10 identical malfunctions are present 
in as many as 50 cars before a contest. 
To do this, authentic-looking parts are 
substituted for good ones: Of those 
17,000 new parts around Moore, none 
works. Contestants race to their cars at 
the sound of the starter’s gun (center). 
When a team signals that it has fin- 
ished, expert technicians cluster around 
the car (left) to see if all the malfunc- 
tions have been found and corrected. 


Some part-time jobs are all noise. 


Army Guard Artillery pays you to learn. 


You get 100 part-time careers to 
choose from. And the рау good, too. 

Over $50 for just one weekend 
a month. That's only for starters. There's 
more with every promotion. 

But Army Guard Artillery is 
something more than a way to 
make money. lts a chance to learn 
a valuable skill—and learn it to per- 
fection. It's being responsible for what 
you do. 

Whether you drive a truck, oper- 
ate a communications center, type the 
orders or provide medical help, Army 
Guard Artillery can help you prove 


beyond doubt that you can handle a 
responsible job. Something full-time 
civilian employers appreciate. 

And you won't have to spend the 
next couple of years away from home. 
After the first few months training, 
you ll be living at home. Working 
part-time. Just one weekend a month. 
Two weeks each year. 

Think we're for you? Try us. 
Complete and mail the attached post- 
card or call toll free 800-638-7600 
(except in Alaska, Hawaii, Puerto 
Rico, and the Virgin Islands). In Mary- 
land call 301-728-3388. 
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Automotive troubleshooting quiz 


[ Continued] 


than 26,200 participating students 


are estimated to have been placed 


in full- or part-time jobs as auto 


mechanics. 

How would you stack up against 
these high-school troubleshooters? 
To help you find out, periodically 
for the next few months we're going 
to present you with some of the 
problems these kids had to solve in 
various contests of recent years. 
We think you'll find the answers 
both entertaining and informative. 
This month's problems are based 
on five of the eight malfunctions 
encountered by the state-cham- 
pionship teams in the Kansas City, 
Mo., National Finals held June 20, 
1978. We've adapted them to the 
way you might encounter them. 

I prepared the quiz with the 
assistance of Stephen Mercaldo 
and John Moore. Mercaldo is an 
automotive instructor at the L.A. 
Wilson Tech Center in Linden- 
hurst, N.Y., whose students are 
regularly top competitors in the 
contests. Moore is the national 
manager of the contests. 


Questions 


1 Starter will not 
crank engine 


You turn the ignition switch to the 
start position; nothing happens. The 
starter doesn't crank the engine, 
nor is there any clicking noise from 
the starter. You notice that none of 
the dash gauges operate. When you 
pull the light switch on, the lights 
don't operate. 


WV NEGATIVE 


ET 1 
5 pd t———— 


POSITIVE Д 


You suspect a dead battery. But 
when you touch voltmeter leads to 
the battery posts, you get a reading 
of almost 13 volts. An inspection of 
the battery cables reveals that the 
cables are tightly connected at both 
ends, and no corrosion is visible. 

Aha! Now you're almost certain 
you know what's causing the prob- 
lem. You attach the negative lead 
of the voltmeter to a good ground 
on the engine block and leave the 
other lead touching the positive 
battery post, and the reading is 
zero. Now you know for sure why 
the car won't start. 

What is the reason? 


2 Engine cranks, 
but won't start 


А few days ago while checking the 
breaker points’ dwell angle with a 
dwell tach, you discovered that the 
distributor had a problem. Revving 
up the engine produced a variation 
in dwell of several degrees, indicat- 
ing either a worn distributor shaft 
or a need for new bushings. 

You removed the distributor and 
took it to a shop to have it checked. 
Sure enough, it needed new bush- 
ings. You reinstall the rebuilt dis- 
tributor, and then try to start the 
car. The engine cranks strongly, 
but does not fire. 

You determine that the spark- 
plug wires are connected in the 
proper firing order, and that there 
is a strong spark across all of the 
plug’s electrodes. 

You're beginning to suspect what 
the cause might be now, but you 
make a couple of other checks just 
to be sure. You remove the air 


cleaner, look down the carb and 
move the accelerator linkage, Fuel 
squirts out, so you know the accel- 
erator pump is in good shape. A 
fuel-pressure-and-volume test indi- 
cates everything is okay with the 
fuel pump. 

You hook up a vacuum gauge 
and crank the engine, and get a 
steady pulse of three inches while 
cranking. Now you know what the 
problem is. 

What is it? 


3 Engine starts, 

but won't idle 

You knuckle down to work with a 
carburetor rebuilding kit, and when 
you're finished you think you've 
done a workmanlike job. You've 
taken great care to blow out all the 
carburetor passages with  com- 
pressed air. All passageways are 
clear. You even remove the idle- 
mixture screws to make sure 


: they're okay, then screw them back 


in. Everything else is carefully 
reassembled. 

Yet when you start the car, it 
won't idle. The engine runs if the 
accelerator pedal is held part way 
to the floor, but if you let off the 
pedal, it promptly dies. You're 
puzzled because you did not 
change the adjustment of any of 
the screws in the throttle linkage 
that controls curb idle speed. 

Further checking reveals that the 
positive crankcase ventilation sys- 
tem is okay. All vacuum hoses are 
properly routed and attached to 
the proper places. The air-cleaner 
assembly checks out. 

Disabling the ignition system ac- 
cording to manufacturer's instruc- 
tions and cranking the engine re- 
veals that fuel-pump pressure is 
five psi. Cranking for 15 seconds 
with the line from the fuel pump to 
the carb placed in a container 
yields half a pint of fuel. And no 
water or foreign matter is in the 
container. So you know the fuel 
system is okay. | 

What did you do wrong when you 
rebuilt the carb? 


Д. Left front tu rn-signal. 
light doesn't operate 


The right turn signals operate fine. 
But the left turn signals don't work. 


Continued 
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All the parking lights operate, and 
the stop lights are working prop- 
erly. But when the directional 
switch is flipped for a left turn, the 
left rear signal lights, but doesn't 
flash. The left front doesn't light or 
flash—though when the parking 
lights are turned on it lights. What's 
wrong? 


5 The temperature gauge 
on the dash panel 
indicates the engine is 
cold at all times 


All the other gauges аге working 
properly. After the engine has been 
operated for 15 minutes and you 
shut it off and feel the upper radi- 
ator hose, the hose is hot. 

You now know the cause could 
be one of three things. Which is the 
most likely? 


Answers 


1 А poor connection between the 
negative battery post and the 
ground cable is the culprit. You 
began to suspect it when you 
hooked the voltmeter across the 
battery posts and got a reading of 
almost 13 volts (that's what a fully 
charged battery reads). Your suspi- 
cions were confirmed when you 
made a connection between the 
positive battery post and ground 
and got a zero reading on the volt- 
meter. 

This meant that the negative 
battery post was not grounded. 
And because the cable connections 
were tight and clean on the outside, 
internal corrosion—between post 
and connector—had to be the prob- 
lem. 

The fix here is to remove the 
battery cable from the post, and to 
clean the inside of the cable con- 
nector and the outside of the post 
until both are bright-and shiny. 
This will eliminate the thin layer 
of corrosion that has built up 
between the post and cable connec- 
tion, and allow current to flow. 


2 You installed the distributor- 
shaft gear 180 degrees out of phase 
with the camshaft gear that drives 
it. So ignition spark is not occur- 
ring at the proper time. 
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ROTOR TIP LINED UP WITH MARKS ON 
DISTRIBUTOR BODY AND ENGINE 


MARK ON 
ENGINE 


To avoid problems in realigning dis- 
tributor drive gear with camshaft dur- 
ing reinstallation, scribe a mark on the 


distributor housing and engine, in line 
with the rotor tip, before removing the 


distributor. Don't rotate the engine 
thereafter. Upon reinstallation, align 
the marks and the rotor tip. Then 


check ignition timing with a timing light. 


The vacuum  gauge's steady 
three-inch reading indicated that 
rings, valves, valve timing, and 
compression were okay. You deter- 
mined that the fuel-delivery system 
was okay. Spark-plug wires were 
connected properly and the plugs 
were firing. You have all the neces- 
sary ingredients for combustion— 
fuel, spark, and compression. So 
ignition timing has to be the prob- 
lem. 

The fix is to remove the distribu- 
tor and reinstall it with the distrib- 
utor-shaft gear properly meshed 
with the camshaft gear. 


3 When you replaced the idle- 
mixture screws, you screwed them 


nS 


ONE or THE— 7 й ~ 


IF ES ARE SEATED, | 
GAS FLOW IS OBSTRUCTED 


in all the way, thus preventing the 
carburetor's idle circuit from func- 
tioning. 

The tip-off is that the engine 
runs at part throttle, but will not idle 
—indicating the idle circuit is not 
functioning. Two things will make 


jt inoperative: dirt in the circuit or 
the idle screws turned all the way 
in. You know the passageways are 
clean, so that leaves the idle-mixture 
screws. 

ТҺе fix is to turn the idle mixture 
screws out to their proper adjust- 
ment. 


4 The left front turn-signal fila- 
ment is burned out. 

Turn-signal lights double as 
parking lights, so they have two 
filaments, one for parking and one 
for the turn signal. When you 
checked the parking lights and saw 
that the left front light worked, you 
knew that it was getting current 
and a poor ground was not the 
culprit. 

When you turned ori the left turn 
signal and the left rear lighted but 
did not flash, and the left front 
neither lighted nor flashed, that 
was the giveaway.  Turn-signal 
flashers require the current draw of 
two turn-signal filaments to make 
them flash. One filament burned 
out decreases the current flow 
through the flasher, so the remain- 
ing turn-signal bulb will not flash. 
You know the switch itself is okay, 
because not only do the right turn 
signals work, but the left rear signal 
lights. 

The fix is to replace the left front 
parking-light/turn-signal bulb with 
a new one. 


5 An inoperative temperature 
gauge could be caused by either a 
malfunctioning gauge, a defective 
sending unit, or a break in the 
circuit. The most likely cause 
would not be a break in the wiring 
itself, but simply the quick-discon- 
nect connection at the sending unit 
coming loose. If this is the case, the 
fix is nothing more than reconnect- 
ing the wire. 
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SENDING UNIT 
RESULTS IN 
INOPERATIVE 
GAUGE 
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Canadian Experience 


The best experience in drinking pleasure, Canadian Mist; 
brings you an opportunity to experience the best of Canada. 


Win your choice of four extraordinary 
one-week, all-expenses-paid Canadian experiences for two. 


1. Camping/Canoeing Canada —Saskatchewan 
— Clean sparkling lakes, unspoiled wilderness, 
breathtaking scenery. You can even experience a 
canoe trip along the historic Churchill River, 

the route of early voyagers. 


f т 


BONUS — Jeep Cherokee plus $5,000 cash! 
To be eligible for this sensational 
bonus prize, simply indicate how 
many times the word 
CANADIAN appears on the 
Canadian Mist bottle labels. 
In the event your liquor 
retailer is out of Canadian 
Mist, you can obtain free sample 
labels by sending a self-addressed stamped envelope to: Bonus 
Labels, B-F SPIRITS LTD., P.O. Box 1080, Louisville, Ky. 40201. 


1000 Other Prizes! 

Choice of Chamois Cloth Shirt, Hiking Britches, Scarlet Union Suit 
or Chamois Cloth-lined Windbreaker from the Canadian Mist 
Trading Post. 


Official Rules 


1. On an official entry blank or plain piece of paper, print your name, address, 
city, state and zip code, affix the Cap liner from a bottle of Canadian Mist 
(any size except the 1.75 liter or miniature) or print the words "Canadian 
Mist” Mail completed entry to: Canadian Experience Sweepstakes, P.O. Box 
36, New York, New York 10046. You may enter as often as you wish, but each 
entry must be mailed separately. No mechanically reproduced entries 
accepted. All entries must be postmarked by April 30, 1979. 

2. Winners will be selected in random drawings under the supervision of 
Marden-Kane, Inc., an independent judging organization whose decisions are 
final. All prizes will be awarded and winners will be notified by mail. One prize 


CANADIAN 


(CT CH 
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2. Hunting/Fishing Canada — Track the majestic 
moose, great bear or elusive mountain ram. 
Challenge the giant lake trout or fighting pike. 
Your choice...they're waiting for you. 


3. Vacation Canada E Fly/Drive vacation to two A BLEND 7 4. Ski Canada — Experience the white powder of 33 
Binet provinces, Ontario and Quebec. - рона secre setae a Canada's spectacular Rocky Mountains—Lake n 

sinet aferent at knitted together by ТАТК AND EXCELLENT BOO . Louise, Banff, Whistler, кайи ог Ede sper. The. Е 
ch “wrens Ti camaman t Dam спеки: is veu. | P. 


per family. All applicable taxes are the sole responsibility of the prizewinners. 
Odds of winning depend upon the number of entries received. 

3. Sweepstakes open to residents of United States of legal drinking age under 
the laws of their home state. 

4. Employees and families of Brown-Forman Distillers Corporation, its 
advertising agencies, Marden-Kane, Inc., liquor retailers or distributors and 
sales personnel of wholesalers in states where prohibited by law are not 
eligible to enter. Offer void in Calif., Ga., Ky., Kan., Mich., Miss., Mo., Okla., 
Penn., Utah, Va., Tex. or wherever prohibited or restricted by law. All Federal, 
state and local regulations apply. 

NO PURCHASE NECESSARY. 


Mailto: _ 
Canadian Experience Sweepstakes 


P.O. Box 35, New York, М.Ү. 10046 
To win Bonus, also fill this in: 

The word CANADIAN appears 
on the Canadian Mist bottle labels. 
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PONTIACS NEW SAFARIS 


TWO OF OUR MOST LUXURIOUS PONTIACS 
HAPPEN TO BE WAGONS. 
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Mid-size luxury! Grand LeMans This richly appoi nted dash features Grand LeMans Safaris spacious 
Safaris available 60/40 seats. simulated woodgrain applique. cargo area holds 72.4* cu. ft. 
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Our luxurious full-size Bonneville Safari's available 60/40 seats, Sta. 3-way gate opens їо 88.7*cu.f 
luxury cushion steering wheel, power windows and fold-down third seat. for cargo. Plus hidden storage! 


THE 1979 PONTIACS \/ OUR BEST GET BETTER 


"Load space with rear seats folded down. 


WORDLESS WORKSHOP 


By ROY DOTY 
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WHATS HE DOING! 


Making a Concrete 


Flower Pot! ...and n = 
.SO CAN YOU! ( | 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


22,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM | 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 

THRUST MANUFACTURING, INC. DEPT, 103 

6901 S. Yosemite, Englewood, Colorado B0110 


SENIK 


The right tools, the right supplies and the friendly 
fe advice you need 
a to do-it-yourself. 


Send $5.00 CONCRETE MACHINERY COMPANY 
Today To 9» р 0. BOX B99- HICKORY, N. C. 28601 


| SRA 
Check the Yellow Pages under : 
$k Hardware for the Sentry Store nearest you. 
| $5 Rockwell ? 


7%-Inch Circular Saw 
with 1/4-H.P. motor. 
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4-Foot Fluorescent Work Light. 
Complete with two 


40-watt bulbs. « 
(SL240KL) _ $1199 


"d Rivetool Kit. 


| | 
ncludes Rivetool, 
wan apace Knife assorted rivets, plastic 
lace- storage 
able stainless pouch. (K110) Ф@ ӨӨ | 


steel blade. _ 
Safety lock. (10-049) 


Lufkin ° 


! о ЕО» 1) ECD 16-Foot Mezurlok® 
cansonunoum (9) ТОЛЕ" а Power Tape 
uper Sa ™ A) | with auto- SA99 
Sandpaper. | Ж NG 1 matic blade 36 
| Includes fine, $439 "MEO | <“ аб» return. (Y16) 
| medium and Es E аф 


coarse sheets. (4015) 


Merchandise shown in this advertisement is available from participating Sentry dealers only. Offer 
expires March 31, 1979. The 4,500 Sentry dealers own their stores. They select their merchandise and 
set their own prices. There may be variations in products, available quantities and prices in individual 
stores. ..Sentry Hardware Corporation, Cleveland, Ohio 44113. 
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YOUR HOME SERVICE CENTER | 


BRAZED OR 
HARD-SOLDEREO 


RIVETS 


SHAFT I ROUND STOCK ) 
LOMO WIRE STAPLE 
COPPER TUBE "چا‎ © D) 


La — BRASS PLUG 


Kinetic scarecrow 


Solder up one or more windmills 
from tin cans and place in your 
freshly seeded garden. 'The rotor 
motion will keep the birds away. 
Shaft: Tin $$" of one end of a 
615" coat-hanger wire; push 3/16" 
through a hole punched in one tin- 
can lid, and secure with solder. 
Spokes: Flatten 34" of one end of 
each of four 414” pieces of wire, 
then drill and rivet with small box 
nails to the disk at 90? intervals. 


‘Reinforce joints with solder. 


Wind-catchers: Split two tin 
cans in half lengthwise by clamp- 
ing in a vise and cutting with a 
fine-tooth hacksaw. At the mid- 
point of each cut edge, file a curved 
notch to fit around the wire. Se- 
curely braze each half-cup to one of 
the spokes. Finish the rotor—but 
not the shaft—with weather-resis- 
tant paint. | 

Mount the windmill by stapling 
a copper tube (with its bottom end 
plugged) to a wooden post with 
about an inch projecting. Oil the 
shaft and seat it in the tube.—Wal- 
ter E. Burton 


Towel saver 


A chain-link fence surrounding 
your pool is a convenient place to 
throw towels while you're in the 
water. But those top twists of wire 
can tear the cloth. Here's a tip for 
preventing snags: Slit a length of 
old garden hose, and place it atop 
the fence.—Steve Murdock 


Power than a 10 Ib. 
Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you can 
find it, throw away the spoiled soggy food 
and drain off the water repeatedly 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level. 

These problems and inconveniences have 
finally been resolved in one totally new pro- 
duct - the Koolatron 12 volt portable elec- 
tronic refrigerator. We believe the Koolatron 
portable represents suchadramaticadvance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientists to cool critical components in rock- 
ets and satellites. They use thermoelectric 


cooling because of its absolute reliability, 
ty to motion or level, small size 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

Ап ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg. F. even in 95 deg. Е 
weather. 


Two of these miniaturized thermoelectric mod- 
ules replace all the bulky complex piping coils, 
compressors and motors in conventional portable 


refrigerators. The modules pump heat from your | 
food into efficient heat sinks where it is dissipated —_ 
by a quiet fan. They operate on a principal called | 


the “Peltier Effect" - passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 


Portable refrigeration 
breakthrough makes 
ice chests obsolete! 


New Solid State Refrigeration 
Modules no bigger than your 
watch, have More Cooling 


~ 


АТА 


NEW LOW 
PRICE! - 


Ы" 
ТНЕ 
ULTIMATE ' 
PORTABLE MODEL FIA 
REFRIGERATOR € 


It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exteriordimensions are 21"Lx16"W x16"H. 
Interior dimensions are 16"L x 11-1/2"W 
x 12" H. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Carry it on the back seat during car trips. Ideal 
for fishing and hunting — bring your catch 
back home fresh (a few loads of fish fillets 
could pay for your portable). Use it for gro- 
cery shopping, medicines, carrying film, 
salesmen's samples. Take it to the drive-in 
movies, auto races and other sporting 
events. With an inexpensive battery charger 
you can use your Koolatron as a bar fridge 
all winter and a patio fridge in the summer. 
Run it in your motel room at night and enjoy 
a midnight snack whenever you feel like it. 
We have customers using our portables on 
construction sites, in workboats, laboratories 
and even in locker rooms for a "cold one" 
after the game. 


BUILT-IN QUALITY AND DURABILITY 
The rugged "ABS" case is filled with the 
best insulation available - rigid urethane 
F foam. It has a "150 
Ib. test" handle and 
non-rusting polypro- 
pylene hinge and 
latches, with stain- 
less steel fasteners. 
The exterior is har- 
vest gold with a white 
interior and has 4 
non-slip rubber feet. 
Your portable comes 
with a9 ft. detachable 
cord which plugs into 
your cigarette lighter. 
It also has terminals 
for attaching wires di- 
rectly from a battery 


or fuse panel. The same terminals are used 
for your battery charger clips when operating 
from a charger. A reverse polarity warning 
light & buzzer are included. The Koolatron 
was designed so that the fan motor can be 
replaced by you with only a screwdriver. 
No other service should ever be re- 
~ quired except for physical damage 
which can be repaired at our 
depots in Batavia, N.Y., or Barrie, 
Ontario. 


ONE YEAR WRITTEN GUARANTEE 
Your Koolatron comes with a written 1 year 
guarantee plus complete instructions 
and helpful information about bat- 
teries and chargers. 


21-DAY MONEY-BACK 
TRIAL PERIOD 
Use your Koolatron portable for 21 
days after you receive it to be certain 
it is suitable for your application. If for 
any reason you are not totally satisfied, 
return it for a prompt refund in full. 


BUY FACTORY-DIRECT AND SAVE 

Because of increased sales, our regular 
factory-to-you price of $169.00, is now re- 
duced to $159.00 + $5.00 shipping ($179.00 
in Canada). 


ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat - order Model F1A. 


PAYS FOR ITSELF 

Ifyou are regularly using ice, your Koolatron 
portable will pay for itself with the money 
you save on ice, spoiled food, restaurant bills 
and the gasoline used looking for ice. 


Don't Waste Another Dollar on Ice! 
Phone your order in collect to 


705-737-0842 


Koolatron Industries Limited, 
56 Harvester Ave., Batavia, New York 14020 


Or use this handy order coupon. 
INDUSTRIES 


Dept. 419 | 
ЇМЇТ Eb 


56 Harvester Ave., Batavia, New York 14020 
і Canada: 230 Bayview Drive, Barrie, 
Ontario L4N 4ҮВ 


| Send me___ Koolatron F1 @ $159.00 (5179.00 
in Canada) + $5.00 each for delivery in 
USA or Canada. (N.Y., Ont. and Que. residents 
add sales tax.) 
— | want model F1A and have added $10.00. 
| understand that | may return it undamaged 
within 21 days and get a full refund if | am 
not satisfied. | enclose my L] check LJ money 
order for S____or, please charge my О Visa 
[]Mastercharge Ш American Express. 


Acct. No. 


O Send brochure only 


Expiry Date 

| Со оС САИН 

| necessary to ship merchandise | 
Name i 

| Address 

| City | 
State l ll — ————ZÀZ Zip i 
REPERI 


Quickie 
cabins 


—erect егп 
yourself 
and save 


Even a novice builder 
should be able to handle 
these mini vacation homes 


By RICHARD STEPLER 


Instead of camping out at that 
homesite up at the lake this sum- 
mer, try something different: Build 
a vacation cabin. 

Sound too difficult for your 
skills in carpentry? Isn’t the two 
weeks you’ve got coming too little 
time to build a house? And what 
about the cost? 

We've discovered a trio of little 
cabins that should overcome all of 
these objections. They arrive at 
your building site in preassembled 
or precut pieces. They can be 
quickly assembled by a reasonably 
handy person (or two). And as for 
the price—can a house cost less 
than a Volkswagen? Read on. 

“You don't even need a saw," 
says Andy Prokosch of Shelter-Kit 
(Franklin Mills, Franklin, N.H. 
03235), the manufacturer of the 
Lofthouse (right). "Every piece is 
cut to fit," he explains. “АП holes 
are drilled, siding is precut, win- 
dow cutouts are made, trusses are 
assembled." Shelter-Kit estimates 
that two experienced builders 
can assemble the structure in about 
a week, using the company's illus- 

Continued 


Lofthouse 


Shelter-Kit's 16-by-16-ft. Lofthouse is | * — 
entered via sliding glass doors (top). ; E 

Interior view shows loft-access ladder 
and 24-in.-on-center framing of non- 
loadbearing sidewalls. The construction === | 
is modified post-and-beam. GROUND FLOOR 
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Afterall, if smoking isn't = 
a pleasure, why bother? 28 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


BLACK MAX. MERCURY 
MIGHTIEST MACHINES, 


Black Мах” The maximum 
Mercury" outboards. 

Thunderous V-6 power, 
engineered for offshore fishing 
craft, cruisers and high- 
performance ski and bass rigs. 

Nearly 10 years in develop- 
ment, Black Max represents 
the highest state of outboard 
design technology. 

Black Max is mean and lean. 
The compact 60? V-6 design 
delivers big speed and power 


without unnecessary bulk and 

weight. And high-efficiency loop- 
charged fuel induction produces 
greater fuel economy than other 


engines in this horsepower range. 


Black Max starts fast with 
40,000 volt, solid state Thunder- 
bolt" CD sealed ignition. 

Mercury has engineered the 
Black Max to be the most Гага 
efficient, trouble-free 
and maintenance-free 
outboards ever bullt. 


Mercury Marine; SS AS 


Li 
DU TBOA RDS 


fi BRI | m V 


ICK COMPANY 


pWiscona han. Australia, Belgium 


The need for tune-ups has been 
virtually eliminated. 

And for many years of engine 
life, every Black Max is engi- 
neered for saltwater service, from 
powerhead to prop. The drive- 
train is all stainless steel. 

And special corrosion-resistant 
alloys and coatings are used 
mawy | throughout. 
| Black Max. In every 
| way, they re Mercury's 
mightiest machines. 
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Quickie cabins 


[Continued] 


Sport Cabin 


BEDROOM 
8-6"xii-o" 


BEDROOM 
9S-o"xi-o" 
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LIVING 7 EITCHEN 
23-4"x 12-0" 


Deck of Wickes' 24-by-24-ft. Sport 


Cabin shown above is an option. The 
bedrooms of this compact cabin are 
small (see floor plan), but who wants to 
sleep on vacation? Note the relatively 
spacious living room/kitchen. 

trated instruction 
manual. 

Materials to assemble the weath- 
er-tight shell cost about $4800. 
You must supply the foundation 
(six 10-inch-diameter concrete piers 
that extend below the frostline), as 
well as materials to finish the 
interior. 


step-by-step 


OTT TNNT T 
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“Two people who are reasonable 
craftsmen could assemble it in 
about a week,” says Bob Sena of 
Wickes Lumber Co. (515 N. Wash- 
ington St., Saginaw, Mich. 48607) 
about Sport Cabin, above. Walls 
are preassembled in eight-foot sec- 
tions; roof trusses are ready to lift 
into place. Price of the stripped 
shell, which includes all materials 
needed to finish the exterior, and 
step-by-step instructions, is about 
$3300. For $8500 you get every- 
thing you need to finish the cabin, 
including side-wall insulation, 
bathroom fixtures, and kitchen cab- 
inets. You supply the foundation. 

If you’re willing to settle for less 
space—at least, at first—take a look 
at Shelter-Kit’s Unit One (left). 
S-K says amateur builders can 
assemble the 12-by-12-foot struc- 
ture in four days with hand tools. - 
But there's more: Unit One is part 
of a modular building system that 
expands in any direction (except 
up). Price of the basic module 
(shell only): $2509. A three-bed- 
room structure costs $12,593. 


Unit One 


Shelter-Kit's modular do-it-yourself 
building system consists of 12-by-12-ft. 
rooms, decks, porches to be assembled 
as needed. Shown is basic Unit One 
with porch; 12 ft. of glass sliders cut 
claustrophobia of interior. 
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SHOP TALK 


By RICHARD STEPLER 


The basic toolbox 


Ever wonder which of the dozens and 
dozens of assorted tools you've accu- 
mulated are the most useful? Ог 
perhaps you've been called upon to 
equip a son or daughter who's setting 
up housekeeping with a “basic tool- 
box.'" What would you put in it? 

Here's what John Deere says you 
should include (left to right in photo 
above): locking plier-wrench; 10-inch 
pipe wrench; slip-joint utility pliers; 
one-piece steel hammer with cushioned 
handle; four-inch carpenter's screw- 
driver; scraper; Stanley’s Surform 
plane; keyhole saw with blades for 
cutting wood and metal; eight-foot 
measuring tape; and, of course, a tool- 
box with a removable tray. 

For a more complete kit, throw in 
these tools (not shown): portable elec- 
tric drill and saber saw; extension 
cord; combination square; complete 
set of screwdrivers, including Phillips 
heads; adjustable wrench; level; pry 
bar: wire brush; metal file; utility 
knife; C-clamps; needle-nose pliers; 
flashlight; and a bench vise. 


Tough stuff 


Pick up a hammer and bash this 34-in.- 
thick panel as hard as you can: It 
won't crack, splinter, break, or even 
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dent, claims the maker. | tried it, and 
while | stopped short of attacking the 
stuff with a sledge hammer, | have to 
agree. The Pounding Panel is very, 
very tough. Laminated from sheets of 
Vulcan Fibre, a super-dense press- 


board of wood fibers, this one-by-two- 
ft. panel will protect your workbench 


from abuse. The Pounding Panel 
weighs 10 pounds, costs $19.95. 
Larger (two-by-four-ft.) and thinner 
(unlaminated) sheets are also avail- 
able for work surfaces. One-eighth-in. 
thickness is $14.95 ($12.50 each for 


two or more); '%4-in. thickness is 
$25.95 ($22.50 each for two or more). 
Vulcan Fibre is sold by Campton 
Products, Bog Road, Plymouth, N.H. 


Industrial chic 


Need a fire-resistant surround for that 
wood stove you're installing in the 
living room? Consider deck plate. 
You've seen this industrial material, 
with its nonslip, diamond-textured sur- 
face, used as flooring and stair treads 
in factories and on ships. Not only will 
you have fire-resistant protection for 
your stove, but you'll be fashionable! 

At least that's the message of High- 
Tech: The Industrial Style and Source 
Book for the Home (New York: Potter, 
1978). In this lush $27.50 book, 
authors Joan Kron and Suzanne Slesin 
have assembled all manner of indus- 
trial materials and products that can 
be adapted for home use. A good deal 
of it is quite sensible: track lighting 
[PS, Jan. '75], the versatile lighting 
systems that began in commercial 
stores; inexpensive steel shelving, de- 
signed for libraries and stockrooms; 
Opto [PS, June '77]. a Swedish 
system of pipes and connectors for 
constructing built-ins; steel newsstand 
magazine racks for those, | suppose, 
who have a lot of periodicals to 
peruse. Other items seem less sensi- 
ble: An operating table becomes a bar 
cart; a steel l-beam, upturned at each 
end, is a serving plate; and living room 
becomes locker room, as banks of lock- 
ers are installed for storage. 

High-Tech is well organized and 
handsomely laid out. It includes an 
extensive directory of manufacturers. 


Passive solar how-to 


Finally, those who are serious about 
designing and building their own pas- 
sive solar homes have a sourcebook: 
The Passive Solar Energy Book 
(Emmaus, Pa.: Rodale Press, 1979). 
This is the first book I've seen that 
gives the formulas and numbers to 
design sun-tempered dwellings. Author 
and architect Edward Mazria provides 
the data you need to construct passive 
solar systems: how to calculate heat- 
ing and cooling needs of a building; 
how to determine energy and money 
saved; technical information on heat, 
heat storage, and heat transfer; plus a 
wealth of appendices that include solar 
radiation and climatic data. The 
book includes 27 design patterns that 
will enable the reader to choose and size 
a system suited to his needs. 

You don't need to be an expert to 
understand this book's message. 
Throughout, Mazria avoids technical 
jargon, and instead sticks to just plain 
English. The book might become the 
standard reference in the field because 
the U.S. Department of Energy has 
adopted Mazria's criteria for passive 
solar design. 

There are two editions: professional 
hardcover ($19.95) and а slightly 
abridged paperback ($10.95). 
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The roof on this house is made of a new kind of non-wood 
^ shingle. The edges are thick and irregular, so they cast 2 
deep random shadows. The color is soft and muted, so it 
blends in naturally with the architecture and the surroundings. | 
Today's asphalt roofing shingles are among the finest —_ Ree uL ot ER cte 
products made in America. Some are made with a fiberglass ' 
base. All are handsome, durable, economical, and highly - 
fire-resistant. And you have a wide spectrum to choose from, 
in a palette of colors to complement your homesextetior . E 
Wherever you live in the West, today’s roofing shingles |. M Ia. 
-fit in with any setting or architectural idea. Use them when ` ee Y nde 
building or remodeling. 7 - QU URL. 


Asphalt Roofing: Manufacturers Аана 
__ 414 Jackson Square, San Francisco, CA 94111. 


Today's Roofi 


"The grip is basic 
for proper contro!” 


Roger Staubach, 
Dallas Cowboys 


Torn Watson, 
1977 Masters and | 
British Open Champion 


“The grip is basic 
for proper control” 


Armstrong Tires 


The way a tire is designed and built deter- 
mines how well it grips the road. And that is 
a factor which determines the kind of driving 
control you get behind the wheel. Why do 
Roger Staubach and Tom Watson prefer the 
Armstrong Coronet steel belted radial? They 
like the way Coronet's road-hugging design 
gives them a combination of driving control 
and passenger comfort. Ask your independ- z 
ent Armstrong dealer to show you the full „/////- 
line of Armstrong tires. You'll like the way //777 7, 
they perform. And you'll love the values. / (f f ( (^| 


ARMSTRONG TIRES 
GRIP THE ROAD 


Proper tire inflation is important — 
for longer tire life, better control, safer handling. 
Check the pressure in your tires every week. 
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Prefab filter drain 


The pipe with the mummy wrap- 
pings above has a couple of impor- 
tant advantages over a convention- 
al drainage ditch with aggregate 
filters. Tedious backfilling with 
graded gravel is unnecessary (you 
put the same dirt back in that you 
took out), and installation is 
quick—a real boon if you're work- 
ing in a soggy area (the ditch need 
be no wider than the pipe). 

The filter drain consists of a 
drain pipe that is slotted to receive 
a filter—or core—of corrugated, per- 
forated plastic. A nonwoven, syn- 
thetic filter cloth covers the core 
and surrounds the pipe. Ground 
water flows through the fabric and 
core, into the pipe, and out. 

The drain, which was invent- 
ed by professors Kent A. Healy 
and Richard Long of the Uni- 
versity of Connecticut, comes in 
any size, height, and length. A 10- 
foot section weighs less than 20 
pounds. A running foot for a drain 
with a five-foot core averages $3. 
Manufacturer: Elgin Development 
Co., 15 Westwood Rd., Storrs, Conn. 
06268.—Alice Garrard 


Master new skills. 
Develop new potential. 


Train at home on advanced equipment 


from NTS...the first name in home study. z= 


gri sin 


зар 


The equipment you build and keep makes it all happen in 
home study, and NTS offers some of the most advanced 
available. You gain new skills — acquire first hand experience 
with field-type equipment, tools and instruments. 


Electronics Division: Courses include more solid-state 
digital equipment than ever before offered in home study, 
such as NTS/Heath GR 2001 Color TV (25" diagonal with 
optional programming capability), NTS/Heath digital com- 
puter, digital test equipment and digital stereo receiver (70 
watts per channel), and many more state-of-the-art units. 


Mechanics Division: Learn engine diagnostics, motor 
overhaul, transmissions, automotive maintenance. Courses 
include 9" solid state automotive oscilloscope, testers, tools, 
mechanic's tool box and more. 


Air Conditioning, Refrigeration/Heating Division: Learn 
servicing of commercial, industrial and residential heating 
and cooling equipment. Courses include hermetic unit 
analyzer, leak detector, charging-testing-purging manifold 
set, tools and more. 


Home Appliances Division: Courses cover repair and 
maintenance of washers, dryers, ranges, smaller appliances. 
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imulated TV Heception 


Equipment includes NTS circuit trainer and multimeter. 


Send for free catalog in field of your choice. 


NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 


NATIONAL SCHOOLS 


TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 


NATIONAL TECHNICAL SCHOOLS Dept. 202-039 
4000 South Figueroa Street, Los Angeles, California 90037 


Please send FREE Color Catalog and Sample Lesson. 


O Electronics Division 

O Mechanics Division | | 

O Air Conditioning/Retrigeration/Heating Division 
О Home Appliances Division 


Name 

Address 

Apartment Number — |. | — Age 
City 

State  /. | 1 à  ) 3)» 2?  JZip 


L]Check if interested in С.І. Bill information. | 
OCheck if interested ONLY in classroom training in Los Angeles. 


| di 

ia 

" ыя 
ы э. " 


— à 


“Hi, l'm Walt Garrison. And | want you to get in on the Skoal 
‘Dash for Cash Sweepstakes. Skoal, one of the fastest 
growing smokeless tobaccos in America. is giving away over 
$160,000 worth of prizes. And all you have to do to win 
one of these great prizes is fill out the coupon and send 
itin. You don't have to buy a thing. The Grand Prize is 
Skoal Rocket, a beautiful two-year-old racing-bred 
American Quarter Horse. The colt will be awarded 
along with all entry fees, training and room and 
board paid in full up to and during the Futurity 
trials for the Skoal Dash for Cash Futurity Race. 
The race will be held at Los Alamitos Race 

Course in Los Alamitos, California on July 28, 
1979. More than that, the Grand Prize winner 

will get an all-expense paid trip for two to Los 
Alamitos to watch the race. ГІІ be there too. If 
you re the Grand Prize winner and you'd rather 
have cash instead of the colt, we ^ гохе уои 
520,000. —MMM— 
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"The first, second and СУИ Е a 
third prizes are pretty | | 
darn grand too. Three 
Coachmen recreational 
vehicles: a $16,000 
Leprechaun Mini Motor 
Home, a $13,500 
Modelcee Van Camper 
and a $10,500 TRV-I 
Travel Van. The next 10 
winners will get a Bally 
Strikes and Spares pinball 
machine worth $1600. Other 
prizes include a Rolleiflex SL35E 
camera outfit from Rollei including 
lens, flash and case worth about $450, a 
quartz electronic chronograph watch from National Semi- 
conductor valued at $80, and 5 album collections of 
Country Western artists from ABC Records worth $35 each. 
“Don't wait. Get going now and mail your entry in the 
Skoal Dash for Cash Sweepstakes. Then sit back and 
relax, like me, with a little Skoal smokeless tobacco 
pleasure, until June 15th, the day the winners will be selected.’ , 


E 
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OFFICIAL SWEEPSTAKES RULES AND REGULATIONS 
ample me athl entry form. Your entry form: must be completed in full 10 be valid. If you 
заката e ni Dent your name. addeess and telephone number on a sheet of paper 
по larger han J x5 2. Май your entry 1с: “Shoal Dash For Cash Quarter Horse Sweep 
0 Bos 1979. Garnervile NY 10523. Entries must be postmarked by May 15. 1979 and ne- 
Way 31-1929 Enter 25 offen as you like’ however each entry must be mailed separately, No 
т May wr more зап one prae 3. NO PURCHASE NECESSARY ALL PRIZES WILL BE 
"Praes are non-transteraple and non-redeemabie Nw cash except where spectied No sut- 
praes i permuted One Grand Prize: Banng-bred AMERICAN QUARTER HORSE two-year 
tamed Skoal Rocket. nius all entry lees, training tees. room and board {or the horse paid m 
d during the Shoal Dash For Cash Futurity tais. Winner of horse aiso recewes a Tree trip tor 
is Alamitos. Cahora tor the running of the -Skoal Dash For Cash Futunty on July 28. 1979. 
nmodations and seats at tne Futunas Winner may elect lû recesve S20 000 in cash in lieu of 
бе. and й s0 must nobly TAG Commurcabons, Inc of this decision no baler than July 10 
to the runing of the Dash For Cash Futunty Tals: whichever comes first Ome First Prize: 
ттеп 22. Leprechaun Miri Motor Home [approximate retad vatue 516 000). One Second 
| Coachmen Modeicee Van Camper (approximate (ets value 513.5001. One Third Prize: A 
итеп ТАМУ Travel Van (approesmate retad value $10. 500). 10 Fourth Prizes: ^ Bally Stnkes 
panda! machine | approximate real value 51 600 each) 50 Fifth Prizes. A Riotiertlex SL 35E 
ft including fens. case and lash (approximate tetai value S450 each). 300 Sixth Prizes: А 
рак chronograph watch fom National Semiconductor (approximate retad value 580 sach. 
| Prizes: А tive album coliecbon of country western artists from ABC Records Lapprowmate 
835 00 each). 4, Winners wil be randomly selected from all entnes recered by TRG Com- 
®. inc. an andependent argangabon | whose десну well be final, Wenners wil be selected 
1979, and wil be Кайы by vai 5. The Sweepstakes i5 open to alf residents of the United 
pi ernpioyees of U 5 Tobacco and ther immediate Каггинев its айа] compares. ts ad- 
ences amd TAG Communcatons. inc. The Sweepstakes 15 void in Utah and in all other p- 
5 where prohibded bylaw, Б, ALL FEDERAL. STATE. AND LOCAL TAXES ON PRIZES ARE 
"ONSIBILITY OF THE WINNER. On Ihe Grand Pre of Skoal Rocket, if for some reason the 
B5 pnar t fne swarding ol Mê prune. the winner will ДЫТ АН receve Son OUO in cash 
е Coachmen vehicles are also responsible ior the appropriate sales and use tax. dealer reg- 
and amy other taxes or ees applicable on the prize Н the winner i5 not à геге drer hey 
Пи Sign л release amd transher tile Io а desionated licensed driver. IT the warmer c a menor 
nsed drver a parent or guardan must co-sign this release 7, The odds ol winmng wit be 
by Ihe number of entres receved. A rst od winners can be obtained by sending а stamped 
мі envelope 10: Skoal Dash For Cash Sweepstakes” - Winners Lisi. co TRG Communica- 
bans. inc; THO Avenue О The Amencas, New 
York NY 30035. 
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У 7 / OFFICIAL SKOAL “DASH FOR 
ы. CASH" SWEEPSTAKES 
> ENTRY BLANK 

No purchase required. All prizes 

will be awarded. For complete de- 


© ^ tails see Sweepstakes rules. 
at Mail your entry to: 
"Skoal Dash For Cash Sweepstakes,” 
P.O. Box 1979, Garnerville, New York 10923. 
ne 
(please print) 
oet Address _ 


pi cina il: 


phone Number 
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Entry blank must be completed in full lo be valid. 


oynthetic speech 


froma 
$5O teaching aid 


Letters entered on the keyboard 
are displayed and spoken. 


"Spell iron," commands the voice 
from within Texas Instruments’ 
newest word-learning game for 
kids. You tap the letters "I-R-O-N" 
into the keyboard and hear, “You 
are correct." Spell it wrong, howev- 
er, and you hear, “Wrong, try 
again." 

Speak & Spell uses an actual 
voice to help kids learn. It's not as 
mechanical as the ones you may 
hear from the phone company, but 
it’s not human either—the design- 
ers didn't intend it to be. “We tried 
to give it a fatherly type voice," 
said TI's technical spokesman Jim 
Muller, “but with a robotic sound 
to keep up the attention span.” 

Its synthesized—electronically 
produced by the internal circuitry. 
The original voice, however, came 
from a human speaking into a 
microphone. As each word was 
spoken, the sound was broken 
down into 12 speech elements (vol- 
ume, pitch, etc.), compressed by a 
process called linear-predictive en- 
coding, and stored as a digital 
sequence of on/off pulses in two 
ROM (read-only memory) inte- 
grated circuit chips. Each of these 


SPEAKER 


SPEECH MODULE | T 


Each word or letter you hear is actually 
assembled—synthesized—by the LSI 


two chips can store up to 128,000 
pieces of information (bits)— 
enough for 200 seconds of speech or 
over 200 words. (Different words 
may be programmed in as well by 
changing a speech module.) 

In Speak & Spell, a microproces- 
sor and synthesizer chip extract the 
digital sequence from the ROM’s 
and remake each word as needed. 
'The result is a one-on-one teaching 
tool for an incredibly low $55. 

The specific words used were 
selected because they don't follow 
the normal rules of spelling and 
must be memorized, Each word is 
randomly chosen by the micropro- 
cessor out of a group, and Speak & 
Spell announces the score after 
each set of 10. Also, there are four 
levels of 50 words each, so the 
smarter the student gets, the tough- 
er the words become. 

The unit can also use words in 
games—such as Hangman. And it 
plays a sort of mechanized music 
as keys are pressed. 

TI should need little promotion 
to sell Speak & Spell to parents; 
it's a product that literally speaks 
for itself.—W.J. Hawkins 
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ROM 
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(large-scale integration) circuit chips on 
the printed circuit board. 
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LTD Landau 4-Door Sedan 


Iu  — 
FORDLTD 


INTRODUCING 
ANEW 
AMERICAN 
ROAD CAR. 


LTD Landau 2-Door Sedan 


Iore front seat room 
lore rear seat room 
Iore handling ease 
Iore window area 
Iore driver 
onvenience...than the 
978 LTD. 
ıe 1979 LTD was engineered to 
gke driving on today's American 
oads a pleasure. With a new 
mbination of roominess, han- 
ing ease and driver conve- 


nience for the LTD. 
This year's LTD has been de- 


Signed with more passenger room 


inside to help give you comfort on 
even the longest trips—with more 
head room, leg room and 
shoulder room—front seat and 
back—than last year's LTD. Yetthe 
new LTD is actually easier han- 
dling and easier parking than be- 
fore, even in tough city traffic. 

In addition to its standard 5.0 
litre V-8 engine, the full-size 1979 
LTD offers you an impressive list 


of standard features, in 2-door, 4- 
door and Wagon models. 

Ford LTD for 1979. A New 
American Road Car designed to 
take you across town or across 
the country in full-size roominess. 
See your local Ford Dealer today, 
and test drive the new LTD on your 


own roads. 


FORD DIVISION € Gord .. 


Replacing a starter rope 


PULL 
HANDLE 


OUTLET HOLE 


—ROPE KNOTTED 
THROUGH 
SIDE OF PULLEY 
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If you let the starter rope on your lawn-mower engine 
wear to the breaking point, part of the broken nylon 
rope will retract into the starter-assembly housing. 
Then you'll have to dismantle the entire unit and 
release the spring tension. 

To avoid these complications, replace the starter 
rope when it begins to show extensive wear. Remove 
the starter assembly from the engine and secure it in a 
vise. To wind the spring, pull the starter rope out as 
far as it will go. Hold the pulley against pull-back 
tension by clamping it to the housing with a sturdy C- 
clamp. This should place the knotted end of the rope 
in line with its outlet hole. Cut off the worn rope, 
transfer the handle to the new rope, and install it on 
the pulley. To ease threading through the pulley hole, 
melt the tip of the nylon rope with a very hot solder- 
ing iron. Also use the hot iron to mushroom the end of 
the rope after it's tied. When you remove the restrain- 
ing C-clamp, keep a firm hold on the handle as the 
rope retracts around the pulley.—Charles Hardy 


Heatilator 
EP Fireplace 


it saves heat; 
it Saves money. 


Heres why: 
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OUTSIDE AIR? 


FORCED-AIR 


GLASS DOORS* 
HEATING FOR FOR ENERGY 
SYSTEM* COMBUSTION £SAVINGS/SAFETY 
*Standard tOptional 


shredder cylinder 
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FASTENED | 
WITH « — B" 
WASHERS 
AND 


POP RIVETS 


Ground-up twigs and leaves from my shredder make 
excellent garden mulch. But the plastic catch-bags 
that come with the shredder are impractical. The blast 
of air that shoots into the bag must exhaust itself out 
the front, and the fine material carried with it is not 
only wasted—it coats the whole machine and clogs the 
motor cooling fins. And twigs often shoot into the bag 
fast enough to rip right through it. 

To overcome these problems, I made a cylinder of 
l4" hardware cloth closed at one end. I formed the two 
supporting end bands from heavy wire (you can also 
use tubing) and fastened the seams with washers and 
pop rivits. To use, I just tie the cylinder to the shred- 
der so the open end trails behind the discharge chute. 
Air escapes through the cylinder’s back and sides, and 
little of the mulch is lost.—Joseph Staniec 
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Save your batter y- 


build a 
headlight 
reminder 


It doesn't take much to forget to 
turn off the headlights when you 
leave your car—most of us have suf- 
fered this lapse at least once. The 
minimum penalty is inconvenience; 
the dead battery requires a jump 
before you get started. At worst, 
an already weakened battery could 
be killed by the excessive discharge. 
That means a costly replacement. 

The fix: Add this simple re- 
minder circuit. It buzzes if the igni- 
tion is switched off and the head- 
lights are left on. All it takes to 
install is a relay, a buzzer, several 
feet of wire, and about an hour of 
your time. 

As shown in the circuit diagram 
above, one side of the relay coil 
connects to the ignition-switched 


IGNITION 


LIGHT SWITCH 
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block is under the dash on the 
driver's side. The headlight-switch- 
to-dimmer-button wire may be more 
difficult to find, but a VOM or the 
owner's manual showing the wiring 
color code will help if needed. 
Both the relay and buzzer coil 
are rated at 12 volts DC and are 
available in any electronic-parts 
store. If you want to keep the sys- 
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four-by-two-inch box will do fine.) 
If not, be sure to wrap all exposed 
connections with electrical tape. 

The ground connection on the 
relay and buzzer must be made to 
a clean, unpainted piece of metal 
under the dash. This ensures a good 
ground return for the circuit. 

For safety, parking lights may 
be left on without sounding the 


| Doors and make 


is good only on purchases made between Feb. 1 and April 30, 1979. 


side of the fuse block (radio, 
wipers, heater, etc.). Usually the 


SPECIAL _ 
OFFER! ^ ^ 


Buy any Heatilator 
Fireplace with 
Heatilator Glass 


tem neat, mount the parts in a plas- 
tic or metal enclosure. (A four-by- 


BIG SAVINGS 


Purchase a Heatilator EP Fireplace with energy-saving Glass Doors and get 
$100 off the manufacturer's suggested list price, with this coupon. Buy any 
other Heatilator Mark 123 Fireplace with its Glass Doors and get $75 off. Offer 


Call or write us at 000 W. Saunders Street, Mt. 
Pleasant, ІА 52641. Call (800) 553-8905, toll free. In 
lowa, call (319) 385-8880, collect. 
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buzzer—but don't get used to driv- 
ing with them on.—Ron Rontilla 
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When you purchase а 
Heatilator Fireplace and 
its Glass Door, this 
coupon will save you $100 
on an EP model purchase 
and $75 on other front-open 
Heatilator Fireplace models. 


CUT ME OUT 
AND SAVE 


ЇНЇ! 


т AMERICAS LEADING FIREPLACE SYSTEMS 


As a Popular Science Book Club member, you'll have an opportunity 
to choose from more than 200 superb, up-to-date books 
every year — books on house building, energy saving and 
insulation, home repair and improvement, appliance 
repair, wiring, electronics, plumbing, woodworking, 
furniture building, cars and car repair and many 

other do-it-yourself and scientific subjects. on 
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2258. THE ENCYCLOPEDIA 2302. YEAR-ROUND 2238. THE ANATOMY OF 


OF HOUSEHOLD PLUMB- OUTDOOR BUILDING . CONTEMPORARY FUR- 
ING: INSTALLATION AND PROJECTS by Richard NITURE by John С. Shea. 
REPAIR by Martin Clifford. Demske. Pub. at $15.95 Pub. at $12.95 

Pub. at $14.95 2303. BASIC PLUMBING 0228. THE ENCYCLOPEDIA 
2268. THE COMPLETE by Thomas Philbin. Pub. at OF HARDWARE by Tom 
HOME CARPENTER edited $12.95 Philbin. Pub. at $12.00 

by George Daniels. Pub. 2304. SUCCESSFUL 2376. FURNITURE 

at $14.95 ROOFING AND SIDING MAKER'S HANDBOOK by 
2269. THE REPAIR AND by Robert C. Reschke. Pub. the editors of The Family 
MAINTENANCE OF SMALL аї $12.00 Handyman Magazine. Pub. 
GAS ENGINES by George К. 2310. PRACTICAL AND at $14.95 

Drake. Pub. at $15.95 DECORATIVE CONCRETE 0240. AUDEL COMPLETE 
2271. THE BUILD-IT- by Robert Wilde. Pub. at BUILDING CONSTRUC- 
YOURSELF FURNITURE $12.00 TION. Pub. at $19.95 
CATALOG by Franklynn 2314. THE FURNITURE 2348. FINISHING OFF 
Peterson. Pub. at $9.95 LOVER'S BOOK by by Patrick J. Galvin. 

2275. COMPLETE HAND- L. Donald Meyers. Pub. Pub. at $12.00 

BOOK OF POWER TOOLS at $12.95 2382. BOOK OF 

by George R. Drake. Pub. 2326. PETERSEN'S HOME SUCCESSFUL KITCHENS 
at $15.95 REPAIR & MAINTENANCE Ьу Patrick J. Galvin. Pub. 
2288. WHOLE HOUSE GUIDE. Pub. at $19.95 at $12.00 

CATALOG by the editors 2315. THE NEW YORK 2381. OUTDOOR RECREA- 
of Consumer Guide. Pub. TIMES NEW COMPLETE TION PROJECTS by James 
at $14.95 GUIDE TO HOME REPAIR L. Bright. Pub. at $12.00 


by Bernard Cladstone. 0232. GUIDE TO 1978 

Pub. at $10.00 NATIONAL ELECTRICAL 
CODE by Roland E. 
Palmquist. Pub. at $9.95 
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First, just pick any four of the books listed here (up to $71.80 worth of 
books). Indicate your choices on the attached card and mail. Send no money now. We'll 
bill you later for only $1 plus delivery and handling. 

Then, about every four weeks (15 times a year), you'll receive a Club bulletin 
describing the coming main selection and alternate books also available. If you want the 
main selection only, do nothing. It will be sent to you automatically. If you don't want the 
main selection, or want allernate books, or no books, simply indicate your wishes on 
the form that comes with the bulletin and return it to us by the date indicated. You will 
always have at least ten days in which to do this, but in the unlikely event that you don't, 
and you receive an unwanted selection, you may return it at our expense. 

` Your only obligation is to take two more books of your choice in the next year. 

You may cancel your membership any time after that. To retain all membership benefits, 
you need take only one book a year thereafter. | 

DISCOUNTS UP TO 50%. All books are offered at substantial discounts—up 

to 50% or more. Yet virtually every book is identical to the publisher's edition. Same 

paper, printing, binding, jacket. The only difference is price. 
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mm |f card is missing write to: POPULAR SCIENCE BOOK CLUB, P.0. Box 2006, Latham, N.Y. 12111 
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More and more people today are finding the best 
way to fill a 2-car garage is with a shiny new 
GMC pickup. 

It can do everything from bringing home Rover's 
new house to hauling around garden supplies. Lots of 
loads you could never cram into a car. 

You say you're a trailer hauler or a boat puller? 

A GMC pickup, properly equipped, can haul much 
more than most new cars these days. 

But, of course, GMC has hall o over r7 5 years of experience with trucks that are downright 
muscular. GMC pickups, for instance, have lots of double-wall construction. You can even 
order a V-8 diesel. (GMCs are equipped with GM-built engines produced by various divisions. 
See your dealer for details.) 

Yet for all its ruggedness, a GMC pickup is also smooth and сі 1 Бе аге еуеп 
models with velour seating, and bucket seating with a center == Wie 
console is also available. And the luxury options include 
available AM-FM radio, Cruise Control, tilt steering wheel, 
power steering, power brakes and air conditioning. 

So, see your dealer soon. And don't be surprised if your 
favorite car turns out to be your new 1979 GMC truck. 
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Changing a tire: After removing wheel 
and valve-stem cover, unscrew nut that 
holds valve in place (left ). Let the air 
out of the tube (if it's not already flat) by 


Next, insert a tire iron between rim 
flange and tire bead, prying bead up as 
shown. Take care not to pinch tube. 


(middle). 


depressing the valve stem 
Then break the tire bead free from the 
rim by squeezing it or, if necessary, step- 
ping on it with your foot. 


Holding first tire iron in place, use 
second iron to continue prying the tire 
bead up over the rim flange. 


By RAY HILL 
PHOTOS BY THE AUTHOR 


A few years ago, an article with 
this title would have drawn puz- 
zled looks. But, today—with thou- 
sands of the little two-wheelers 
purring along in all areas of the 
U.S.—mopeds are big business. 

So is maintaining them—espe- 
cially right now, with hundreds of 
these vehicles coming out of winter 
storage. However, with а little 
knowledge, some mechanical skill, 
and a few tools, a mopedist can do 
most or all of his maintenance— 
saving money, and getting the job 
done without delay. Here are some 

Continued 


After bead is pried over rim flange all 
around the tire, pull out the inner tube. 
Again, take care not to pinch the tube. 


Moped maintenance 
[Continued] 


With a tire iron, pry the other bead 
over the rim flange. Then use your 
hand to push the tire the rest of the 
way off the rim. If the tire is to be 


reused, inspect its inside carefully. 
This is best done by spreading the 
beads apart and scanning the entire 
inside of the tire. Also, be sure to 


inspect the tread. If the inner tube has 
a leak, inflate the tube and immerse it 
in a bucket of water. Air bubbles will 
immediately rise from the leak area. 


When replacing the tire, lift as much 
of the tire bead as possible over the 
rim flange by hand. Pry remainder of 
bead over rim with tire iron; then 
insert inner tube. (After valve stem is 


Check tire pressure regularly with a 
good gauge. Always keep tires inflated 
to manufacturer's recommendations. 


A loose spoke can be tightened with a 
spoke wrench. Or, if you don't have one 
of these, a small adjustable works well. 
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placed through rim hole, put nut on 
stem so it won't slip back through as 
you finish mounting tire.) Pry tire bead 
over rim. When you reach the point 
where the remaining tire bead to be 


Check spokes frequently for tight- 
ness. Tap each with a screwdriver. Any 
that are loose will give off a dull sound. 


Chain should be lubricated occasion- 
ally. An aerosol chain lube (available at 
motorcycle or bicycle shops) works fine. 


pried on is small, place hand 180 de- 
grees across from this area, pressing the 
tire bead into the rim's drop center. This 
makes it easier to pry the remainder of 
the bead over the rim flange. 


guidelines for keeping that little 
vehicle rolling smoothly along. 


Pre-ride check 


Before every ride, develop a ha- 
bit of looking over all vital fasten- 
ers: axle bolts, shock mounting 
bolts, handlebar mounting bolts, 
bolts that hold the levers in place 
on the handlebars, and the bolts 
and nuts that hold the brake arm 
on each wheel. 

If you have trouble with any 
bolts or nuts that habitually loos- 
en, cure it by applying thread-lock- 
ing liquid, such as that made by 
Loctite, to the threads; then tight- 
en the fastener. Another method 
that works equally well is to tight- 
en the fastener, then apply a dab of 
3M Super Weather Strip Adhesive 
(or RTV silicone) so that it covers 
the threads and nut, and let it dry. 
Threads should be clean and dry. 

At least once a week, check tire 
pressure in both wheels. For best 
handling and maximum tire life, 
inflate to pressures called for in the 
owner’s manual. If you don’t have 
one for your moped, 26 psi, front 

Continued 
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Bestthing thats 
happened to engines 
since high 


Maia i T 


extra strong swirl of air is introduced into the 


combustion cham- [NE TE 
ber through this Шр / | є 


valve during 
the induction 
phase to produce 
a faster, more 
thorough burning 
of the fuel air 
mixture. 
Net result: a quiet, smooth running, clean- 
burning engine that meets . . . even exceeds... 
the most stringent emission requirements in both 
Japan and America. With excellent performance. 
Now you see why we call it our quiet 
revolution. / ш» 


Ignition and 
compression phase. combustion phase. 


The high compression car engine marked the start 


of a new era in automotive power. We think our ас 
MCA-Jet System marks another. pu d 
If you're really into cars and driving, you'll 6. 
appreciate the performance capabilities as well 
as the simplicity of our MCA-Jet principle. The MCA-JET SYSTEM 
| | | | | ra- Is Standard with the Mitsubishi-built 1979 Dodge Colts and 
in tem happens to be d cylinder head configura Challengers and Plymouth Champs, appa ond Arrows; also 
tion that incorporates a third, or “jet” valve. An with the all-new Dodge D-50 pickup and Plymouth Arrow pickup. 
MCA-JET SYSTEM. 


Mitsubishi cars and pickup trucks are 
sold in the U.S. by Chrysler Corporation. 


MITSUBISHI 


MA MOTORS CORPORATION 
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The World's Largest Selling Chain Saw. 


® Registered trademark (pronounced Stee! 
© Copyright 1979, Stihl Incorporated 


LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
mest business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available. Di- 
гоша given. Job help. Thousands of suc- 

maslul) graduates. OUR Sith YEAR! Send 


Order Eyeglasses 
by Mail and Save. 


. Yes, prescription glasses 


(or your present lenses | NOW for a big new illustrated FREE catalog. No obligation. СТ. 
duplicated) by mail and } | 0197T. Dept. 51-0, 33 М. Superior, Toledo. Ohio 43604. 


at big savings. As low as 

$14.95 — frames, lenses, 

and case! Satisfaction 

guaranteed. Write for 

: free catalog. 

о All lenses, all styles. 
Prism Optical, Inc., Dept.PS39 

10992 N.W. 7th Ave., N. Miami, FL 33168 


ы озо, 


Clock Movements: Battery, Quartz, 
Pendulum, Mantle, Key Wind, Elec- | 
tric, Grandmother Westminster Triple 
Chime, 31 Day School Clock. Metal, 


Bezel, & Paper Dials. Braga, and 
Plastic Numbers, Markers. Clack 
Hardware. Hundreds of Items. Quan. 
tity Prices. Send $1.00 for 50 Page 
Catalog, Refunded on $10.00 Order. 


NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Bivd., Burbank, Calif. 91506 
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Moped maintenance 


[Continued] 


and rear, is a good ballpark number. 

Check fuel level before every 
trip. When adding fuel, don't forget 
to mix two-cycle oil with the fuel. 
This is not necessary with oil-injec- 
tion, but most mopeds have two- 
stroke engines and are not oil- 
injected. Follow the owner's manu- 
al on mixing ratios. Again, if a 
manual isn't available, a 30:1 ratio 
(30 parts gas to one part oil) 1s 
acceptable. 

The fuel tap on most machines 
will have three positions: OFF, ON, 
and RESERVE, Always ride with the 
fuel tap in the oN position. That 
way, if the engine runs out of gas, 
you can switch to RESERVE and can 
ride to a service station. If you ride 
all the time with the fuel tap in the 
RESERVE position, when the engine 
stops running you'll have to pedal 
to the gas station. 

If you have a flat tire or must 
change to a new tire, follow our 
picture-caption sequence on how to 
do it. 


Periodic checks 


The engines in these little two- 
wheelers are exemplary—requiring 
little in the way of maintenance. 
Occasionally remove the spark plug 
and inspect the electrodes for ex- 
cessive wear. Also check the gap 
and set it to specs in the owner's 
manual. No manual? Gap the elec- 
trodes between 0.014 and 0.017 
inches. Get a new plug if the elec- 
trodes are worn or covered with 
heavy carbon deposits. 

Clean the air filter occasionally. 
Paper filters can be cleaned by 
tapping them against something 
hard and blowing against them 
with your mouth. (Don't use com- 
pressed air; you risk damaging the 
filter.) Filters that are too dirty to 
be cleaned this way should be 
replaced. If the filter is а foam 
element, you can wash it in soapy 
water or solvent, then soak in oil 
(wringing out most of the oil with 
your hands), and reuse it. Foam 
filters can be reused indefinitely, 
but should be replaced if they are 
torn or do not fit properly. 

Drive chains should be inspected 
every 200 miles or so, to make sure 
they haven't developed too much 
slack. Half an inch of up-and-down 
movement of the chain when you 
grasp it midway between sprockets 
is about right. 

And, last, don't forget to lube 
pedals, cables, levers, etc. at the 
intervals specified in the owner's or 
shop manual. 


You don't have to be toilet trained... 


Made of 10095 Өй, the 
Flap Jack Flapper Tank 
Ball has a unique, built-in 
graduated strap that ends 
chain catching and flap- 
per hang-up. You'll get a 
perfect watertight seal 
every time with no more 
annoying leaks or handle 
jiggle. 

Fillpro and Flap Jack 

fit most toilet tanks and 
come with simple, easy- 
to-follow instructions. Both 
install in minutes without 
any special tools or 
sealants: Best of all, you 
don't have to be “toilet 
trained" to do the job 
with professional results. 


Put an end to the noisy, 
leaking, water-wasting 
john without having to 
call in a plumber. The 
Fillpro Fill Valve and Flap 
Jack Flapper Tank Ball 
are all you'll need to 

fix your toilet once and 
for all. 


Fillpro replaces outdated 
float ball mechanisms. 
Instead, the patented fill 
valve actually measures 
and precisely controls the 
water level from the 
bottom of the tank. It fills 
quietly, shuts off positively, 
and helps conserve water 
by letting you lower the 
water level in the tank. 


JH INDUSTRIES 
1712-F Newport Circle, Santa Ana, CA 92705 (714) 979-0123 
Available at hardware stores and home centers everywhere. 


AND DIME IOUR 


At last- . ы ЖИК 
din m k Before you spend the first dollar on your vacation this year, you owe 
a beautiful way to keep магт. | | it to yourself to spend 15¢on a postage stamp. 
The WESO Ceramic Tile Stove is the newest Because, if you send us the د‎ NUR send 
descendant of the mighty Kachelofens — those ' 
splendid tile and masonry heaters that have warmed | | you the free North Carolina travel package. | 


Its filled with facts, not promises. Facts X 
KT what to do, how to find it, where to stay, * 


European homes for over 700 years. 
Its airtight cast iron core is surrounded by hand- 
glazed ceramic tile, and will heat your home by both 


natural convection and radiant warmth. The WESO d all the things You need to know to make your ` ` 

burns wood, coal, the new coal logs or bricks and | Vacation a success. ; 

warms evenly, floor to ceiling, without need of a blower. , | m- — | 
Set the thermostat; the WESO will bum 12 hours And thats worth a nickel and a dime, any day 


without reloading. Visible flames flicker behind 
tempered glass and a wrought-iron qrille. Yet the tiles 
are safe to the touch! 

The highly-efficient WESO is safe, clean and 
definitely for you if your taste rules out woodstoves 
styled in 18th-century baroque or sheet-metal modem. 


Choose from 5 beautiful tile colors and designs. ty State 
(Read about European Tile Stoves in January s Popular Science) 


Please send $1 for our detailed color literature. NORIH CAROLINATRAVEL PACKACE 


Ceramic Radiant Heat North Carolina Travel, Department 184 , Raleigh, N.C. 27699 
Dept. PS-1 , Lochmere, №. Н. 03252 (603) 524-9663 


This Nosey 
Helper Gets 
You Into 


(and out of) 
Tight Spots 


When you have to nose into tight 

places for small objects, here's the 
helper that will do the job. Precisely 
matched fine teeth and jaws. Jaw-opener 
coiled spring, a big help on repetitive 
work. Hand honed, perfectly 

mated, specially hardened cutting 
edges. Fine polished, drop forged 

steel. Blue dipped plastic cushion grips. 
The expert craftsmanship you expect 
—and get—from CHANNELLOCK. 


CHANNELLOCK, INC., * Meadville, Pa. 16335 
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Send For Our Free Catalog 


Holography 


. JEMEN fram тала 011 
| ry i ғу ТГ агу d 
| Wer CP LITIU GCU f will ДРЕ ы "ғ чы Ё E | 


And holograms have even been 
used by researchers at Sandia Lab- 
oratories in Los Alamos, N.M., to 
help them design containers for 
storing and transporting nuclear 
materials [“Science Newsfront,” 
PS, Dec. ’77]. 


One in every home 


Aside from that, there are high 
hopes for future uses of hologra- 
phy. Steve Benton foresees the day 
when every home will have a holo- 
graphic viewer suitable for showing 
3-D pictures of sculptures and oth- 
er works of art. He proudly showed 
me а first step toward that goal—a 
hologram of a Greek sculpture, 
“Head of Aphrodite," in which the 
rainbow-hologram technique has 
been used to make an image that is 
very nearly black and white. It's 
done, Benton explained, by using a 
diffraction grating that, in effect, is 
a very large number of slits. The 
rainbows from the slits overlap, 
and this gives the black-and-white 
image. 

But in the next breath, Benton 
acknowledged that a black-and- 
white image is only a way station 
on the road to the ultimate goal of 
full-color holograms. Edwin Land, 
the innovative founder of Polaroid, 
is interested in holography, Benton 
said, but he added, “Until I can 
show Dr. Land something that 
looks like a full-color photograph, 
there’s no sense in going ahead 
with marketing plans.” Benton has 
some ideas about getting those full- 
color holograms—he can’t talk 
about them because of the competi- 
tive nature of the business—but he 
made it clear that holography now 
is not one of Polaroid’s major 
concerns. He summed it all up in 
two sentences: 

“Our boss told us that in 25 
years holography will be a house- 
hold word. But he hasn’t told us 
how it will get there.” 


FOR FURTHER INFORMATION 


In addition to permanent exhibits of holo- 
grams, the Museum of Holography also offers 
a wide selection of books and other publica- 
tions on the subject. You can get a catalog by 
writing the Museum at 11 Mercer St., New 
York, N.¥. 10013. | 

Holographic Film Co. (361 West Broadway, 
New York, N.Y. 10013), run by partners Hart 
Perry, Rudie Berkhout, and William Molteni, 
offers 120- and 360-degree integral holograms. 
Lab services are offered as well. 

The Multiplex Co. (454 Shotwell St., San 
Francisco, Calif.. 94110) offers a selection of 
holographic movies. The company supplies 
instructions for lighting and displaying the 
hologram. 

Want to make your own holograms? Ed- 
mund Scientific (Edscorp Bldg., Barrington, 
N.J. 08007) offers an extensive line of lasers 
as well as a complete holographic “mini-lab" 
that includes laser, mirrors, beam splitter, 
plus film and chemicals. 


Protect your home against burglary and fire with 
the new, low-cost Norelco wireless Home Patrol’. 
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In the time it takes you to read this ad, seven homes Chances are you've wanted more protection for 
will be burglarized. * What's worse, tonight over twenty your family but couldn't afford it. Now, thanks to 
men, women and children will die in fires. That's why advanced circuit technology, the Norelco Home Patrol 


you needthe new Norelco Home Patrol. can give you that protection at a fraction of the cost of 
You get areceiver, one door and three window expensive wired systems. It's so easy to own and 

sensors, each with its own transmitter, and the Norelco install, it would be criminal not to! Look for the new 

smoke alarm. Norelco Home Patrolin the home protection centers 
What's more, you can customize a Home Patrol of your local stores. _— 


system for your specific protection needs with ‘Based оп FBI reports of one residential 
accessories like additional door and window " p 
sensors, receivers, smoke alarms, heat sensors, # "eee нш 
auto sensors and even an emergency alert. ч 
The Home Patrol system can also safeguard 
apartments, condominiums, housetrailers and 
boats. 

Simply attach each door and window sensor. 
The instant an intruder tries to get in, the 
intruder light flashes on the receiver andit sounds 
ashattering alarm. 

The Norelco smoke alarm can be placed in a remote 
area of your house because its alarm will ring where 
the smoke is first detected and through the receiver. 


ЧЕШИТ... 
And burglars before they break in. 


Norelco” ©1978 North American Philips Corporation, 100 East 42nd Street, New York, N.Y. 10017 
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Metric 
wrencnes 
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Storing metric and standard wrenches in sep- 
arate compartments is a good way to keep 
them from getting mixed up. 


If you haven’t encountered metric 
bolts or nuts yet, you will. Ford Pin- 
tos and Mustangs have metric en- 
gines. GM is going metric. The 
changeover is coming with other con- 
sumer products, too. 

Unfortunately, regular  inch-size 
wrenches won't do the job. Sure, 
somebody is going to tell you a 7/16" 
wrench will work on an 1l-mm nut. 
And there are other “almost” fits, too. 
But you can bust your knuckles and 
round the corners of a head trying 
them. 

So which metric tools do you need? 
If all you do is occasionally adjust 
the handlebars on your motorcycle, 
an adjustable wrench is fine. But if 
you're going to do some serious work, 
say overhaul a motorcycle or car that 
uses metric fasteners, there's no way 
around it—you're going to need metric 
wrenches, metric sockets, and metric 
Allen wrenches, too. 

There's a bright side to this, though. 
It's a one-time expenditure. А metric 
wrench will last as long as you will, if 
you don't try to use it in a way it 
wasn't intended—as a pry bar, or 
sticking a pipe over it to get more le- 
verage against a stubborn nut or bolt. 

Chances are the only metric tools 
youll ever need are wrenches that 
range from six to 24 mm, sockets that 
range from six to 14 mm, and Allen 
wrenches from two to 10 mm. 

If you're going to do a lot of work 
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These are all the metric tools you'll probably 
need. If you store metric and inch wrenches 
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Metric thread-pitch gauge, available in hard- 
ware stores, makes identification of metric 
threads an easy job. 


with metrics, you're better off buying 
a set of sockets, wrenches, and Allen 
wrenches covering these sizes. Usu- 
ally it's cheaper to buy a set rather 
than one or two pieces at a time. 

But if your purse is thin, or if you 
don't run into metric fasteners that 
often, you may want to acquire only 
individual wrenches or sockets as you 
need them. 

Here are a few tips that can make 
the switch to metrics a little easier on 
your bankroll: 

© If you own a Japanese or Euro- 
pean motorcycle and need a particu- 
lar wrench, check the tool kit that 
came with the bike. These kits usu- 
ally include a few metric wrenches, 
so you may already have all you need. 

è If you have a choice, buy sockets 
with a 3$" square drive fitting. 'They 
can be 15 to 20 percent cheaper than 
a l5" drive set. 

€ Buy open-end metric wrenches, 

unless you need box-end wrenches, 
or combination open-end/box-end 
wrenches. That way, you get two dif- 
ferent-size openings per wrench. 
. € Consider purchasing sets of met- 
ric wrenches that include other tools 
such as screwdrivers—a fine way to 
extend your set of basic tools. Some- 
times these sets will be cheaper. 

Metric tools are available at many 
auto-parts, hardware, and retail stores 
(such as Sears). Other sources are 
listed above, right.—Mack Philips 
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together, wrap tape around one set in order 
to make identification easier. 


Inexpensive metric ruler makes it easy to 
determine across-the-flats distance (and thus 
wrench size) on a bolt head or nut. 


WHO MAKES THEM, WHERE TO GET THEM 


Many types and sizes of metric wrenches are 
supplied by major wrench makers, including: 
Easco Tools, Inc., 6721 Bay Meadow Dr., Box 
1030, Glen Burnie, MD 21061; Husky Hand 
Tools, New Britain Tool, Newington, CT 
06111: Owatonna Tool Co., OTC Div., Owa- 
tonna MN 55060; Proto Tool Co., Jamestown, 
NY 14701; S-K Tools, Dresser Industries, 
3201 N. Wold Road, Franklin Park, IL 60131; 
Snap-On Tools Corp., 28th Ave., Kenosha, 


‘WI 53140. 


BernzOmatic Corp., 740 Driving Park Ave., 
Rocnester, NY 14613, offers a 17-piece metric- 
tool set packaged in a storage tray; Metrifast, 
51 S. Denton Ave., New Hyde Park, NY 11040, 
sells by mail the gauge shown below, plus a 
pistol-grip tool set and a Multi-Wrench that 
adjusts to all hex heads, metric or inch. 

Metric thread files are sold by mail by Jaw 
Mfg. Co., Box 213, аай, PA 19603, and 
US General Supply Co., 100 General Place, 
Jericho, NY 11753. 


Multi-pitch thread file is useful for cleaning 
damaged threads. Handy plastic gauge is 
another way of quickly determining sizes of 
metric bolts and nuts. 


ANNOUNCING 
4-WHEELDRIVE CHEVY LUV. 


A TOUGH HALF-TONNER WITH A BETTER MILEAGE RATING THAN MANY CARS. 
The Series 9 Chevy LUV model with 4-wheel drive is brand-new and a winner! 
Motor 1тепа magazine presented this tough import with its "Truck of the Year" 
Award. It features impressive fuel economy, solid engineering, traction, drivability, 
and plain ol’ fun. A 2-speed transfer case, free-wheeling front hubs, styled spoke 
wheels and all-terrain tires are standard. Now at your Chevy dealer. 


EPA estimated MPG. 21 in Calit. 
Remember: Compare this estimate to - edt ЧР ро T TES ED "HE 0 Cm o Lum 

the “estimated MPG” of other vehi- FET oec HS = m дат Чайыш lI Кл... лнй! BAS 
cles. Your mileage may differ, de- Tough independent front | Higher ground clearance, lower entry Tighter turning circle | 
pending on your speed. trip length, suspension with front stabi- | height than many full-size 4-wheel-drive than any full-size 4- 
weather and 4-wheel-drive usage lizer bar helps absorb bumps. pickups. Test drive one now. wheel-drive pickup. | 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Secr es to Car Care, Popular 


Science, 380 Madison Ave., New York, N.Y. 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 


17. We'll pay you $25 


Using a voltmeter to check battery condition 


Here's a quick and easy way to deter- 
mine if your car's battery is still strong 
and healthy. Make sure it's at least 75 
percent charged. Ground the  high- 
tension lead from the coil with a jump- 
er wire. Hook a voltmeter across the 
two battery posts. Now have someone 
crank the engine for 15 seconds and 
watch the voltmeter. If ambient tem- 
perature is 70 degrees Fahrenheit or 


Changing oil filters 


Many people, when changing oil filters, 
try to fill the new filter with oil before 
screwing it in place. Not necessary, say 
Detroit engineers. There is enough resi- 
dual oil in galleys and between bearing 
surfaces to prevent any harm, as long as 


the engine is not raced. Simply screw the 


filter in, add the proper amount of oil, 
start the engine, and let it idle until 
the oil light goes out or the oil gauge 
returns to the proper pressure. 


more and the reading doesn't fall 
below 9.6 volts, the battery is in good 
shape. As ambient temperature drops, 
the voltage reading must be adjusted. 
At 60 degrees, the reading should be 
at least 9.5; at 50 degrees, 9.4; 40, 
9.3; 30, 9.1; 20, 8.9; 10, 8.7; zero, 
8.5. Readings lower than these mean 
that the battery has an internal prob- 
lem, and will need replacing soon. 


cd 


Omni-Horizon antifreeze 


If you own an Omni or Horizon and are 
going to change antifreeze, Chrysler 
recommends that you use an antifreeze 
with a  silicate-type inhibitor (part 
number 4106784, or equivalent) to 
prevent aluminum corrosion inside the 
engine. At least БО percent of the total 
coolant should be antifreeze. And 
Chrysler also suggests that you do not 
use other types of anti-rust additives in 
the Omni-Horizon cooling system. 


Don't break connection 

When checking spark-plug wires for 
resistance, don't remove the wires 
from the distributor cap, say the 
experts. Instead, place one ohmmeter 
lead inside the distributor cap at the 
metal insert for that wire, and the 
other lead at the end of the spark-plug 
wire. Only if resistance is too high, and 
you must determine the cause, should 
the spark-plug wire be removed. 


Fighting battery corrosion 


When installing a пем  battery—or 
after cleaning the connections of an 
old one—put a light coating of Vase- 
line between the connections before 
tightening. After they're tightened, put 
a light coating on the outside of the 
connections. This is a strong deterrent 
to corrosion, and should be done whether 
your battery has upright posts or side 
terminals, though corrosion is more fre- 
quently a problem with upright posts. 
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forward, thus lifting the steering blade 
off the ice; a real thrill if you happen to 
be reaching at 60 knotsl 

It would sure be nice to stretch an 
additional season out of a small sail- 
boat, but | think it would wind up in 
better shape if you towed it south for 
the winter—even if it weren't on a 
trailer. 

Ed Hellenbrecht, Quaker Hill, Conn. 


Annuncionics out of business 
but new firm takes over 


1 enjoyed your "cruise control” article 
in the February '78 issue, so in June 
| purchased a Pacesetter Ill from 
Annuncionics, Inc., for my '77 Thun- 
derbird. | was not too pleased with the 
way | had to connect to the throttle 
linkage, so when | sent in my warranty 
card | asked for more specific instruc- 
tions, but | received no response. 
| was very pleased with the perfor- 
mance of the unit for ease of driving 
and mileage improvement. However, at 
the end of July, my son was driving, 
pulling our boat, when he exclaimed 
that the car would not decelerate. We 
turned off the ignition and stopped. | 
found that the spring clip had slipped 
| off the throttle linkage and wedged, 
causing the throttle to stick. 
Well, | wrote Annuncionics again, 
but again no answer. So | rigged the 
== ڪڪ‎ linkage as best | could. It went okay 
E d | ^ | for another month or so; then the 
i ag spring clip broke. 


New and revolutionary! Reduces 
manual effort. Operate it with one hand 
— the gun grips each rivet continually 
until the job is completed. Perfect for 

_ hard to reach areas. 

‚ Uses 1⁄2", 5/32" and 3/16" 


steel rivets. 


Parker Manufacturing Co. 
Worcester, MA 01613 


So | wrote again, and also sent a 
copy of the letter to the National High- 
way Traffic Safety Administration. | 
didn't hear from Annuncionics, but did 
hear from NHTSA. It appears my letter 
went into the file there. 

Do you have a suggestion as to a 
course of action | should take? | hate 
to forget it because | have nearly $100 
invested and | sure enjoyed the cruise 
control when it worked. 

Doug Butler, Waco, Tex. 


| 

| 

| 

| 

| 

| 

| 

| 

| | 

| About a year ago, after your article 
about automobile cruise controls, | 

| bought a Pacesetter unit, one of those 

| you mentioned. Even though the con- 

| tainer had never been opened, no 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Carolina. 


Itsalotof . \ 
great vacations. дй 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Whatever kind of vacation you're looking 
for, you'll find it in South Carolina. 

| 

installation or service instructions were 

| enclosed. Letters to Annuncionics have 

been returned. Can you give me some 

| 

idea where to get а copy of such instruc- 

| tions? 

| 

| 

| 

| 

| 

| 

| 

| 

| 


And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit — 
free! It'll tell you about things todo апа XY 
places to stay. And there are maps to show}, 
you how to get there once you get here. 

Wherever you go in South Carolina, ; 
you'll find a lot of great vacations. Just - 
clip the coupon to find out how they 


B. Kilbourn, Wheaton, Ill. 


C.P. Gilmore replies: “The reason no 
one is getting a response from Annun- 
cionics is that the company went 


can all be yours. bankrupt. We have been referring read- 
ers to a Los Angeles attorney who was 

FREE SOUTH CAROLINA TRIP KIT handling the company's affairs. Now 
Name one of those readers, Mr. Len Gosselin 
of Binghamton, N.Y., writes us that a 

Address firm called Auto Pilot Inc. (7142 
Condor St., City of Commerce, Calif. 

IS ———— — ———— ' pem À€— 90040) has purchased the .assets of 
South Carolina Division of Tourism, Room 671, Box 78, Columbia, SC C. 29202 Annuncionics and will resume manu- 
(Eireann qiii АЕО SS e pig Ый Continued 
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This 4-speedhas 
something no other 
4-spee ha Sa 


Stick shift fanciers. Economy car devotees. 
You're both going to love this one. 

5 called TWIN-STICK. Devilishly clever. And 
exclusively yours when you choose the 


Mitsubishi- POWER 


MCA-Jet engine. Use the EST. MPG 

number for comparison purposes. 

Your mileage may differ depending 
upon speed, weather and trip length. 
Actual highway mileage will probably 


built 1979 Ab pe lower than the HWY. EST. Calif. estimates 
Dodge Colt ECONOMY are lower. ! | 

or Plymouth ОШ 

Champ Hatch- 


backs. Here's 
how It works. Release 
the clutch and push the 
lever into ECONOMY 
mode, and you've selected 
the four-speed range 
designed to deliver optimum 
fuel efficiency Choose 
POWER, and you get livelier 
performance. For running 
through the gears, you use 
the regular H-pattern lever. 
Averaging the mileage 
achieved in both POWER Ii O Á ~ po. TM | 
and ECONOMY ranges J MN | FÉ | с deas IUS 


resulted in EPA estimates of by Chrysler Corporation. 
^A. MITSUBISHI 


3 EST. MPG, 44 EST. HWY. 
with the 1.4 liter MOTORS CORPORATION 
Dodge: Colt + Challenger * 


= D-50 pickup truck. 
| Plymouth: Champ * Sapporo * 
Arrow pickup truck. 


TWIN-STICK is 
standard on the new 19; 7 Dodge 
Colt or Plymouth Champ Hatchbacks. 


You get the benefit of a total of eight speeds 

aye ts E Et, tO play with. Which means ' 
you can get the optimum gear 
for just about any driving 
situation that comes along. 
City or country. Uphill or 
down. Or passing gas stations. 


COUNTERFEIT GUN 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 
Museum quality precision machined metal i weigh. soak 


and feel like real guns. Will fool experts. 
BE FIRED. ponen and Mec mi ыа like ог (s ecorate your 
den, office Send f E 

Made of over r 30 blu blued, hand-fi finished parts—DELIVERED FULLY 
ASSEMBLED. 


| SAME SIZE z 
AND WEIGHT 
AS THE ORIGINALS! 


MONEY BACK IF NOT SATISFIED! 
| GOVERNMENT .45 


STANDARD SIDEARM OF G'S. SLIDE WORKS LIKE ORIGINAL i 
WITH SAFETY THAT WORKS. LGTH. 07", WT. 24 LBS. \ 
DISASSEMBLES ADD $1.50 POSTAGE/ HANDLING 
LIKE ORIGINAL. Model АЗОО 


"mmummummuasEcshEPRTESS terga her eere аз "ITTTIT] "mh 


REPLICA MODELS, INC., ро. BOX 1061 
DEPT. PS039 800 SLATERS LANE, 


ALEXANDRIA, VA 22313 
Send [R300 [Г] Send FREE COLOR CATALOG 


Charge to: Г] ВАС O Mastercharge O] Am. Express Û Diner's Club 


dE Lies cs N EA ANEA A ГЕЛЕН afe 4 
(LIST ALL NUMBERS ON YOUR CARD) 


CITY/STATE/ZIP а.а аен aaa 
MONEY BACK IF NOT SATISFIED 


TRANSFORM YOUR VW 
into A UNIQUE -PICK UP 


* One weekend home installation using hand tools. 
® No torch cutting, welding or mechanical changes. 
è Kit includes molded body parts & all needed hardware. 


Send $1 for information & color brochure 
$5 for instructions & templates 


DEPT. 46 312 EAST 17TH 
DOMUS kansas CITY, мо. 64108 


Please send literature on the complete line of Ariens Garden Tractors. 


NAME 


CITY, STATE, ZIP 


STREET, 


Ariens Company • 807 West Ryan St. • Brillion, Wisc. 54110 
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facture of the cruise-control units. We 
called the new company and confirmed 
that it will send installation instruc- 
tions to anyone who requests them and 
will repair units and replace parts for a 
nominal charge.” 


Seat belts vs. air bags: 
other considerations 


In the October '78 issue you addressed 
the question of whether air bags or 
self-locking seat belts offered greater 
passenger protection [Belts vs. 
Bags'']. The only issue considered was 
the protection afforded by each in the 
event of an accident. Although | do not- 
have actual statistics, few people have 
accidents as often as they're faced with 
a situation in which they must stop 
short. Rarely a month goes by that | do 
not find myself having to come to an 
abrupt stop, even from highway 
speeds. Without seat belts, the passen- 
ger beside me could easily be thrown 
into the dashboard, possibly sustaining 
an injury. Air bags will do nothing in 
such a situation. Air bags may far 
surpass seat belts in a collision, but for 
daily driving conditions, where short 
stops or skidding are not uncommon, 
seat belts are the only answer. 

Ralph Gendel, Bayside, N.Y. 


In "Belts vs. Bags," speed still comes 
through as the basic problem. Let's 
start over and evaluate requiring 55- 
mph governors on all vehicles: cars, 
trucks, campers, vans, and motorcy- 
cles. 

Let's ask Mr. Dugoff (Howard J.Du- 
goff, deputy administrator of the Na- 
tional Highway Traffic Safety Adminis- 
tration) to put his crystal ball to work 
and tell us: 

€ How many lives would be saved? 

€ How much would insurance be 
reduced? 

€ How much gasoline would be 
saved? 

€ How much would the cost of 
automobiles be reduced? 

Surely vehicle speed could be lim- 
ited to 55 mph at a fraction of the cost 
of air bags, and it could be imple- 
mented now for both old and new cars. 

Surely Congress could enact laws 
requiring 55-mph governors just as 
easily as those requiring air bags. This 
solution would, however, require some 
gutsy performance by our congress- 
men, something they are not particu- 
larly noted for. 

Charles W. Hudler, Cloquet, Minn. 


Keep Frostex heating cable 
“out of the gutter” 


We appreciate your report on our Fros- 
tex || heating cable in the November 
'78 "Shop Talk." The overwhelming 
reader response we have received thus 
far confirms the homeowner's need for 
a safer, more reliable, and longer lasting 

Continued 


THE BIG, NEW 
WINTER '79 


ПЕАТНКІТ 
CATALOG 


Choose from nearly 400 
fun-to-build, money- 4. 
saving electronic | 

_ 


Read about everything that's NEW and Exciting 
in Electronic Kits! wem 


ا 


Wecker 
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There's 
Something 
for Everyone 
in this Big 
New Catalog! 
© Computerized 
Weather Station 
e Rack-Mount 
Stereo Components 
© Digital Readout 
Electronic Scale 
6 Hand-Held Aircraft 
Navigation Computer 
© Deluxe Dual-Trace, 
Delayed Sweep Oscilloscope 
@ 2-Meter Hand-Held 
Amateur Radio Transceiver 
@ Computer Systems with 
Floppy Disk Storage == ль. | | 
6 Electronic Air Cleaners P <j Schlumberger pas و و ی ر ی‎ iid 
@ Amateur Radio Linear Amplifiers pi | т e qu 
© Electronics and Automotive 
Learning Programs 


Please send те my FREE Heathkit Catalog. | am not now receiving 
your catalogs. 


Name 
Address 
" йө LS S S V V S S A s Lo NIME Ê ' 
' CL-677 Zip | 


If coupon is missing, write Heath Company, | 
Dept. 016-510, Benton Harbor, Michigan 49022. | 2 SERE Е | | ШШ | | I 


: * 9 "There's no point in 

[сын is ш to QU. having a big yard if 

ГАК you're too busy аи 
EE care of it to enjoy it: 


you need is a Bolens diog: mower. One that operates with ease and 
rooms your lawn like a push mower. Something you can climb onto — with 
convenient place to rest your feet, all the controls in one easy-to-reach 
"place and enough muscle to mow through grass that 
-Should've been cut days ago. What you need is a 5 or 
“В hp. Bolens rider. They'll do all this, and make 
Short work of it too. Then, the rest is up to you. 
-; For further details about Bolens riders and the 
full line of lawn and garden tractors, check the 
< Yellow Pages for the Bolens dealer nearest you. 
. Call 800-447-4700 toll free anytime. [In Illinois 
ба|! 800-322-4400]. Or, write the FM 
vi г Corporation, Port Washington, WI 53074. 


Bolens makes short work of it. 


DALE ROBERTSON 


б) 1979 FMCE fporation у | " j 
] a 


ILE. 
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solution to the problem of pipe freez- 
ing. 

We are, however, concerned about 
the mention of Frostex I| for gutter and 
downspout ice prevention in the “Ice 
Dam” article [page 121]. Frostex Il is 
not designed to withstand exposure to 
ultraviolet radiation or prolonged con- 
tact with water and the chemical 
particulates that can settle on rooftops 
in this age of air pollution. Instructions 
on the back of the connection package 
card and more detailed instructions 
packed inside each connection kit 
point out the correct application of 
Frostex Il and the limitations of its 
use. 

Rick Goldcamp, Marketing Manager 
Chemelex Div., Raychem 
Redwood City, Calif. 


Untrustrated inventor 


| followed the advice to inventors 
given in the May '78 PS and had my 
invention evaluated by the University 
of Oregon's Innovation Center. The 
experts there approve my invention 
and say it should save lots of lives 
now lost in high-rise building fires. 

My invention is a new type of fire 
escape, measuring only 314 by 114 
inches, and running from ground to 
rooftop between apartments. In use, a 
person wishing to escape from high up 
in the building merely takes a harness 
bag from behind the window drapery, 
steps into it with legs protruding out 
the bottom, puts its two-inch wheel 
into the specially designed chute out- 
side the window, and slides off the sill. 
The wheel bearing the weight rides in 
the chute, zigzagging to the ground in 
six-inch drops. Our local fire depart- 
ment is erecting a 50-foot model to 
demonstrate the device. 

Thomas R. Burney 
New Port Richey, Fla. 


Plumbicons for the pros 
The article in November '78 Popular 


Science, "Color TV Cameras," was in 
error when it stated "most professional 
cameras have three vidicon tubes.” 
Most professional cameras use 
Plumbicon (lead oxide) or Saticon 
tubes. Vidicon tubes are rarely used in 
professional color television because of 
their “lagging” or ghosting effect іп 
low light levels. Even though the quali- 
ty of vidicon tubes has improved over 
the years, their high light requirement 
generally makes them unacceptable in 
the television industry. 
Raymond Kulig, Technical Producer 
Interact TV Network 
Hanover, N.H. 


Where did we put that belt? 


In reference to your "Moon Science" 
story [PS, Oct. '78]: Everyone occa- 
sionally misplaces things. And 1 think 

Continued 
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Caprice Classic Estate Wagon... 


£ 


Americas best-selling wagon. 


The New Chevrolet Wagon enters 
1979 with two big years of experience 
and success behind it. It looks as new 
and contemporary today as it did the 
day it was introduced. 

So it's easy to understand why it's the 
best-selling wagon in America. 

The New Chevrolet offers the kind of 
features people need and want in a 
wagon. Everything from trim, contempo- 


throughthe rear opening. And withtherearseat door, or the glass slides down for a reach-in 
window. The rear door also folds down. 


| down you get 87 cubic feet of cargo area. 
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Push-Button Seat Conversion. А touch of a 


| button folds the second seat down. A fingertip 
control lowers the available third seat. 


rary styling to plenty of practical room. 

There's a convenient three-way 
door-gate, a four-foot-wide cargo area 
and even two lockable rear storage 
areas. Plus more. 

Now's the time to make The New 
Chevrolet Wagon your Chevrolet wagon. 
Talk to your Chevy dealer today about 
buying or leasing the wagon America 


has driven fo the top. The New Chevrolet. 
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| 87 Cubic Feet. Takes loads up to 4 feet wide Three-Way Door-Gate. Opens like a regular 


for a variety of items. 
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Extra Storage. 2 cubic feet of convenient side- | 
compartment storage, plus built-in utility trays 


` Underfloor Storage. On 2-seat models, 8.0 
cubic feet of lockable storage under the rear 
cargo floor (less on 3-seat models). 


LCD Alarm 


Chronograph Il аы а 


Watch War 

1. We introduce the LCD Alarm Chronograph 
at a $200.00 savings. 

2. They copy it (fair because we copied the 
Seiko). 

3. We make improvements and lower our price. 

4. They lower their price (no improvements). 

5. Now, with five major improvements the Ad- 
vance ll is twice as good as the original—at 
the original low price. 

This is no war of words. The differences 
you'll enjoy with our new LCD Alarm Chrono- 
graph are real and make it the absolutely best 
value on the market today. 


Perfect Accuracy Imagine, at the touch of a 
button you can correct the slightest variation— 
to a tenth of a second. So, in addition to guaran- 
teed quartz crystal accuracy of + 5 seconds a 
month, you can instantly correct, or "trim the 
crystal" electronically actually have to-the- 
second accuracy. 


Now the Alarm's an Automatic Reminder. 
The alarm can be set in an instant for any 
minute of any hour. And now features a snooze 
alarm, personal reminder system you can re- 
peat every seven minutes. Great, because you 
can't always leave for a meeting or your plane 
when the alarm rings, make that phone call at 
the time you promised. With the reminder you 
can be sure you dont forget. 

Also, the new alarm 
has a warning or 
"executive tone." This 
sounds once and 
pauses—so only you 
hear it and can shut 
the alarm off if you 
want to before the 
regular 52 second 
beeping cycle begins. 
Every ry one of these five new features is ex- 
clusive with the LCD Alarm Chronograph Il. 
And make this watch the one you're sure to 
want. 


Memory Bank for every mode. Which brings 
us to another major difference and advantage: 
every mode can be put 
into memory. For ex- 
ample, with the im- 
itators you can't get 
the time when you're 
using the chronog- 
raph. It would wipe out 
timing of the event! 


Solar Rechargeable 3-year Battery. The bat- 
tery in the Advance ll is recharged—auto- 
matically by any kind of light. So, instead of the 


usual one year, you'll 
get guaranteed (by 
Mallory) 3-year bat- 
tery life. And the bank 
of seven solar cells 
makes a handsome 
addition to the bold, 
impressive appear- 
ance. 


The correct time 
all the time. 


Digital Counter—for laps when you're run- 
ning, golf score and more. Now, when some- 
one asks, "What'd you shoot?" you can look at 
your watch instead of your score card. And it's 
terrific for keeping track of your laps, for count- 


/ ii. Advance 


=== Twice as Good 


mensi mis tit n LARA o 


ERE 


ALARMCHRONO 


ALARM SET 
TIME SET 


CHRONO/COUNTER 


BAR mee ee e) 


ing cards, your ski runs, telephone calls, cus- 
tomers (daily, weekly, monthly cumulative 
compssisonst. the people at a meeting, and in 
taking inventory. Touch a button to count, then 
store the tally in memory if you're interrupted or 
want to refer-to the total any time after. 


The Chronograph System. As to the chrono- 
raph, or split-second timer, its precision is so 
ne, it borders on the infinitesimal—to one- 

hundredth of a second for the first 20 min- 

utes... to the second for a full 1 hour... andina 
variety of ways unequaled by any other instru- 
ment. 


Still Only $100.00 
The best known LCD Alarm Chronograph, of 
course, is the Seiko, which regularly sells for 
$299.95. While Seiko pioneered in this area, its 
Fils dad is limited and still times only to 
1/10th of a second, its alarm has no reminder, its 
battery has to be replaced at least once a year. 
Copies abound, of course. But Advance is a 
manufacturer in its own right. Forging ahead, 
building on existing technology, creating a 
reputation of its own for extraordinary quent 
which we're sure the almost 30,000 people who 


. ordered the first LCD Alarm Chronograph from 


us will verify. 

(Actually, as one of the oldest and largest 
mail merchandisers, our only concern is to as- 
sure all these people that the refinements in the 
Advance Il in no way minimizes the fact that the 
watch they already own does more and does it 
better than anyone else's.) 

The LCD Alarm Chronograph Il is still only 
$100.00 which includes shipping, handling, in- 
surance and a handsome gift case. It's avail- 
able in either chrome (white) or gold-plate (yel- 
low) on a f , hand-finished brass case. 
The back is stainless steel as is the band, which 
adjusts instantly to a perfect and extremely 
comfortable fit. 

Then, so you can see when it's dim or you're 
in the dark, the face lights up. 


Asthe Original 


The Watch and Electronic Calendar. Most 
important, the basic display gives you the 
exactly right time. The hour, minutes and run- 
ning seconds, plus the day of the week. At a 
touch you can replace the time with the month 
and date, always right with no adjustment 


(Z) necessary. 


Thirty day trial. Now we invite you to put ev- 
erything we say and promise to the test— 
without risk or obligation for 30 days. And to 
send the LCD Alarm Chronograph II back to us 
for a complete refund if it isn't the equal of any 
watch at any price for accuracy, versatility and 
usefulness. A watch that wins the admiration of 
your friends as well as your own pleasure and 
lasting satisfaction. 


CALL 800-621-5554 


(Illinois residents call 800-972-5858) 


To order by credit card, call the toll-free 
number above. Send your check to Douglas 
Dunhill at the address below. Be sure to specify 
gold or chrome. (Illinois residents add the ap- 
propnele sales tax. 

| Advance LCD Alarm Chronograph Il 
comes with a full ONE YEAR limited warranty 
and our assurance it will provide you with years 
of unmatched, trouble-free performance. Order 
now and enjoy the satisfaction that comes with 
wearing a watch that's second to none. 


Four-way Chronograph System 

No other instrument, at any price, gives you greater 
precision than the LCD Alarm Chronograph Il, with its 
one 1/100th of a second accuracy. Or greater versatil- | 
ity and flexibility Three separate chronographs that 
work in memory—combine in function. 


Add time...the 
1 stopwatch, which 
you can A d a 
time-out, say) and have 
pick up where you left 
off when the action re- 


umes. 
Timed to 18 minutes, 14 pes 


seconds and 85/100ths of 
a second. 


2 Split time ...lets you stop to get a манои ће 


V4, the Y2, each contestant crossing the finish line) 
while overall timing continues in memory until dis- 
played. 


Lap time...gives you the time of individual seg- 
3 ments of an event, automatically starting again 
from zero so you can time the following sequence. It 
literally splits elements that can't be separated any 
other way. 


Twin timing...combines split time with add time 
“+ SO you can get the total time of an event and the 
times of individual portions within the event. 


All this, plus a digital counter, in a sleek, superbly 
styled timepiece. Order now and take 30 days to prove 
pow easy it all is to master and how useful when you 
nave. 


Douglas untill 


FFORDABLE GUA 

| Dept. 73-2202 
4225 F Road 

| Oak Forest, IL 

© Douglas Dunhill Inc. 1978 
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you did on page 93 of that story. The 
asteroid belt lies mainly between Mars 
and Jupiter, not between Earth and 
Mars, as you state. 

Thaddius F. Allen, Zanesville, Ohio 


You're right, of course. How discon- 
certing when we must measure our 
errors in million of miles. 


Smoke detectors 


As a manufacturer of residential smoke 
detectors, we would like to compliment 
you on the article "Smoke Detectors: 
How to Choose Them, How to Use 
Them” in your October ‘78 issue. 

As a point of information, there are 
only a few actual manufacturers of 
smoke detectors. Square D Company is 
one. Most companies sell units built by 
one of these manufacturers, but have 
their particular name and model num- 
ber on the device. Our company line 
(trademarked  Earli-Gard) consists of 
four models. All are the dual-chamber 
ionization type and include a circuit- 
test button. 

J. E. Dutton, Marketing Manager 
Square D Co., Lexington, Ky. 


Civilian Conservation 
Corps alums? 


Last summer, some 500 former mem- 
bers of the Civilian Conservation Corps 
(1933-1942) from 39 states met at the 
VFW Hall in West Sacramento, Calif., 
and organized the National Assn. of 
Civilian Conservation Corps Alumni 
(NACCCA). Anyone who served in the 
CCC, in any capacity, is eligible to join 
NACCCA. For details, please write me. 
Jack Vincent, 1709 Michigan 

West Sacramento, Calif. 95691 


PS a neologist 


Did you know that the Oxford English 
Dictionary (1928) gives Popular Sci- 
ence credit for introducing a word into 
our language? The word is “chemo- 
reflex." The credit is for the March 
1902 issue, page 463. 

Although ''chemoreflex" is too tech- 
nical to make it into standard diction- 
aries, it currently appears in various 
medical dictionaries. 

Phillip S. Morrell, Sumer, Wash. 


Corrections: In the article '"Pedaling for 
£100,000" [Dec. '78], we got our prin- 
ces confused. Prince Charles presented 
the Kremer Prize to Dr. Paul MacCready, 
not Prince Philip. 

The "Motor Martyr” item in Decem- 
ber's "What's New in Boating" gives 
$325 as the price of the sacrificial- 
anode kit. The suggested retail price is 
only $3.75. 

In “Carb Rebuilding” [Dec. 78], the 
carburetor repair kit mentioned in step 
1 is from Standard Motor Products, 
Inc., not Standard Victor Products as 
the article says. 


ENT Cot nents 
PROFITS in (4 


ENGINE 
REPAIR! 


Work part time, full time— 
right at home - we help 
you every step of the way. 


No doubt about it... as a small engine pro you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
ust for labor. A simple tune-up earns as much as $17.50 for 
ess than an hours work, and pants, engines and accessories 


| will add even more to the profits. 


Plenty of business waiting for qualified men. 

46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
Will Seek you out and pay you well to service their lawnmowers, 
tillers, edgers, rakes, garden tractors, chain saws, mini- 
hikes, snowmobiles, generators, go-carts, paint sprayers, Snow- 
blowers ...the list is almost endless, | 


Professional | | 
Tools And —L RR zi 
Equipment EX f : 
PLUS 


СБР 1 
poe 
Y ЖЕКА, d 
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` all YOURS TO KEEP— 
~ AIL At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don’t need to be a ‘bom mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ method 
ou get practical ‘hands-on’ experience. We also show you 

w to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start, 


Send for FREE Facts — Do К TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return тай, } 


RUSH COUPON TODAY А oo" 


BELSAW INSTITUTE 

539M FIELD BUILDING Y 

KANSAS CITY, МО 64111 W Ws 

E BELSAW INSTITUTE 2e Е ; 
39M FIELD BUILDI Member Š 

E KANSAS CITY, МО 64111 aoe * 

® C) YES, please send me the FREE booklet that gives 

ЕТ details about starting my own business in Small L 

l| Engine Repair. | understand there is No Obligation and В 


i that No Salesman will call on me. i 
B NAME. (i 
Е сіту. li 
й й 
سس‎ 


System 


Form 5199 


Central 
Cleaning 


| * Powerful Built-In 

|| — Motor installed away 
from living area 

|, * Outlets where 
\ you want them 
\ * No motor to 

¢ drag or push 


Plug into quiet, 
powerful vacuuming 


Please send FREE information about the 
NuTone Central Cleaning System. 


Name 
Street 
‘City 


County 


“State "Zip 


Scull 
Dept. PS-3, Madison and Red Bank Roads 
Cincinnati, Ohio 45227. 


Printed in U.S.A. 
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Take your pick of TWO 
yanel-cuiting 
racks 


Movable storage / cutting rack 


2x2 .——a 
NOTCHED | 


Rack (photos and drawing above) 

stores a considerable amount of lum- 
ber, while letting you cut large panels 
clamped to one side. 
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By CHARLES B. LENNAHAN 


One nuisance for the home crafts- 
man is storing and cutting 4x8 
sheets of plywood and hardboard. 
Another is storing dimensioned lum- 
ber so that individual pieces are vis- 
ible for selection and easily remov- 
able for use. 

If your materials-handling prob- 
lem involves both storing large pan- 
els and safely holding them for cut- 
ting, you may want to invest in a 
space-saving combination rack, 


shown below left. If storage isn't 
part of your problem, the cutting 
easel may serve your needs. Gs) 


VERTICAL 
| SUPPORT UNIT | 
(3 REQ'D ) 


LAG BOLT 


3 Clamping strips of 1x2 stock raise 

. panel to let you make rip cuts along 

them without cutting 1x4 structural 
members of the rack (right). 


How long do you want your car to last? 


Gardiner Mummaw already has over 90,000 
miles on his 1966 Oldsmobile Cutlass, and it’s still EN q 
going strong. If he has his way, it'll keep on going til he's ү у 
ated and айу й Д Wade it in. | j 


Mr. Mummaw, 90,000 is a lot of 
miles. Do you do anything special 
to your car? 

Nothing anybody else couldn't do. I get 
the usual check-ups...keep her tuned up... 
change the plugs, points and condenser 
regularly. And the only motor oil I use is 
Quaker State. 


What about the way you drive? 

Well I guess you could call me a careful 
driver. I try not to go past the speed limit. 
No fast starts, either. 


Ever had any major problems 
with your car? 

No sir. Plenty of people have problems 
at 40 to 50,000 miles. But with proper 
maintenance, I think you can go a lot 
more miles than that. 


Why Quaker State? 

Now how could you go 90,000 miles 
with a car that wasnt lubricated properly? 
I started using Quaker State in the late 
thirties or early forties, I forget which. 


M ox 


Gardiner Mummaw Columbia, Pa. 


And it's always given me top quality 
protection and performance. 


How often do you changetheoil? 

The Oldsmobile maintenance manual 
said to change it every 6,000 miles. I 
change every 3,000. 


Quaker State says their motor 
oil cuts down on the friction that 
makes cars old, so it helps cars 
last. Do you think that's true? 

lhere's my car. That's the proof of the 
pudding. 


la st. 


сат State cant promise mileage like 
his for every car. But a Eng wek : 

Sa a check-ups and pro prope E ! 

RS LA ce, TA R STA E HELPS e 


You'll EARN MORE, LIVE BETTER 

Than Ever Before in Your Life 
You'll enjoy your work as a Locksmith 
because it is more fascinating than a 
E e hobby—and highly paid besides! You'll 

f i =<“ go on enjoying the fascinating work, 
E Ryu us NINOS “ wear after yeur, in good times or bad 
| because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss, Wh 
more could you ask! 

Train at Home — Earn Extra $$$$ Right Away! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
&. | jobs. All keys, locks, parts, picks, special 
Ши tools and equipment come with the 

"course at no extra charge. Licensed 
5*]experts guide you to success. 


"Was never so 
enthused and de- 
lighted with les- 
sons in my entire 

| life. 1 grossed 

| over $3000.00 in 
one year just 
working week. 
ends." 


Rocky Orsi 
Azusa, California 


Illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
locks, picks, You, can, too. Coupon brings exciting 
tools supplied | facts from the school licensed by N. J. 
1 course. | State Department of Ed., Accredited 
(| H | Approved for Veterans Training. 
. ae LOCKSMITHING INSTITUTE 
y (c=) Div. Technical Home Study Schools 
LOCKSMITHING INSTITUTE, Dept, 1111-039 — 
Div. Technical Home Study Schools 
Est. 1948 | 
Please send FREE illustrated booklet, "Your Oppor- | 
tunities їп Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no | 
| 


ii MACHINE earning, enjoying life more everywhere. 
Member, Natl. Home Study Council. 
oe | Dept. 1111-039 Little Falls, N. J. 07424 
Little Falls, New Jersey 07424 
salesman will call. 


Name FEITHIITITITIITITITTIITTIITITITTITIIITITTEITTIITIIITTII rece E Ê îı ê qı eee йти ê mû ıê фара пиши 
(Please Print) | 
КОНЕ ы ыдын ЫДЫ жарашат аный вайн ве FE | 
Eily/Stalbe/ ipni i | 
Lus O Check hara If Eligible for Veteran Training -— 


| —for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ы-и the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 

e PHONE TOLL FREE (24 HRS.) 

1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, 111. 60616 


Í 
i 
| 
І 
Please mail me a Free Trial Lesson, Blueprints Î 
and Builders Catalog. | understand there is no ! 
obligation—no salesman will call. 
І 
I 
і 
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Tiny milling 
machine 


If you're a home workshop- 
per who wants a small mill 
for accurate finishing 
work—but has been waiting 
for one that's affordable— 
let me introduce you to the 
new Sherline vertical mill- 
ing machine. 

It sells for $249.50, a bit 
less than for most small 
mills. And yet it can easily 
make precise cuts such as 
flats, slots, grooves, key- 
ways, bores, and accurate- 
ly spaced drilled holes in a 
variety of metals, plastics, 
and hard woods. 

It is small—about 141% 
inches wide, 111% inches 
deep, and 17 inches high. 
Usable travel is about 
three inches across and 
eight inches longitudinally for the 
table; seven inches for the head. 
The variable-speed motor (which 
gives 100-2000 rpm at the spindle) 
is 1/5 hp. 

The design—innovative, clever, 
and just plain cute—lends itself to 
excellent workmanship. The main 
parts, except the column way 
(which is nickel-bronze), are black 
anodized aluminum. While the 
head is keyed in a vertical position, 
it can be swiveled by removing the 
key, and locked at any angle to 
horizontal. This, for example, al- 
lows boring on an axis parallel to 
the table. Tipping at an angle 
allows bevel milling. Chucking a 
small cup-type abrasive wheel in 
the spindle allows angle grinding. 

The adjustable anti-friction 
bearings in the spindle are pre- 
lubed for life. The spindle is bored 
#1 Morse taper and accepts a 
drawbar bolt to hold cutters in 
place. Spindle drive from the motor 
is via a tough, cleated polyurethane 
belt, which has a good grip. 

Locks are provided on all three 
slides to make the machine rigid 
while one of the axes is being fed in 
a cut. The full-length gibs on the 
dovetail ways are super-easy to 
adjust. A really clever backlash 
take-up mechanism has been de- 
signed into the table cross-travel 
and longitudinal-travel lead screws. 
If the lead screw develops wear, a 
simple adjustment restores backlash 
to "zero." 

My only beefs are that the power 
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Set up with fly cutter, little miller does excel- 
lent face-milling work. Motor drive is of the vari- 
able-speed type. 


cord should be hitched up to keep 
it out of the way, and that some 
sort of protective cover should be 
provided to keep chips off the table 
cross-feed screw. Protecting the 
power cord while you're working is 
not a big problem, however. Use a 
little electrical tape to secure the 
cord to the motor housing so that it 
is out of the way. And an empty tin 
can, or even a piece of cardboard, 
can make an acceptable cover. 

Many factors determine a small 
machine's cutting ability—material, 
cutter sharpness, and so on. But 
what I found the Sherline does do 
quite nicely is drill holes, and make 
nice keyways up to 4 inch or so, in 
steel. It also makes beautiful facing 
cuts. 

Its face-cutting ability is due to 
an accessory flycutter equipped 
with a carbide-tipped tool bit. This 
tool lets the machine take smooth 
face-milling cuts up to about two 
inches wide. 

The little miller obviously won’t 
rip off metal like an industrial 
machine. In fact, if the work can be 
done with a hacksaw, do it. Save 
the mill for the jobs you can't do 
other ways. 

'The basic price includes the mo- 
tor, but no cutting tools or holders. 
You'l want to mount the machine 
on a bench or on a sturdy board, as 
shown in the photo, for safe and 
rigid operation. The machine is 
made in the U.S. by Sherline 
Products, 170 Navajo, San Marcos, 
Calif. 92069.—Mack Philips 


CASTERS 
FRONT VIEW 


MOUNT ING 
RAIL 
2x6 


Box 
CABINET 


GASOLINE 
CONTAINER 
PLATFORM 


DETAIL 
МАКЕ FROM I"F INE 


SIDE VIEW 


Lack of garage space for my boat prompted me to de- 
vise this stand so I could neatly store the outboard in 
my utility shed, free from wet weather and vandals. 
Fitted between the legs of the stand, a box cabinet pro- 
vides a suitable place for oil cans, plugs, and other 
motor accessories. The pine stand doubles as a rack 
that keeps the motor at a handy height for tuning or 
repairing. It’s on casters to roll back out of the way 
when I’m done.—Donald C. Wisniewski 


Outboard tipper 


Ease the strain of raising and lowering your outboard 
with this handy bracket. The two arms act as a lever: 
The motor arm grips the outboard (a metal-plate stir- 
rup clamps over the motor’s blunt nose), while you 
pull back the lever arm (see sketch). You don’t need 
anything more rugged 
than a butt hinge at the 
joint because the rope 
takes the strain. Bevel the 
lower end of the lever arm 
to spare the hinge. The 
tipper folds flat for com- 
pact storage.—E. Poe 


STIRRUP HOOKS 
OVER PROTRUSION - 


LEVER ARM 


ROPE 


шш ша SESE FSF FSS FSCS шы = кє = SB ыт шш чш юш шш иш шш < 


Within your grasp 
— the infinite 


That subtle urge you experience occasionally—the scin- 
tillating idea that suddenly flashes into your conscious- 
ness from out of nowhere—these are the functions of 
your intuitive self. Intuition can be more than a warning 
against danger or a strong impression of like or dislike. It 
is your personal bond with the Infinite Consciousness 
and comes from the intimate processes of your own 
mind. 


Intuition is a vital tool which you need for personal mas- 
tery. You can learn to use it—and you can enjoy dyna- 
mic successful living. 

The Rosicrucians, a worldwide fraternal and cultural or- 
ganization, have for centuries aided men and women to 
penetrate the mysteries of self. 


Write today for your free booklet 
The Mastery of Life 


It tells how you can discover and use natural laws for 
the attainment of your desires. Send your request to 
Scribe T үк в. 


The Rosicrucian Order 


SCRIBE: TKB 
Rosicrucian Order, AMORC 
Rosicrucian Park 

San Jose, California 95191 U.S.A. 


Kindly send me a free copy of The Mastery of Life. I am 
sincerely interested in the inner functions of self. 


NAME — 
ADDRESS 
CITY 
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Cobra Van Conversion 


Please send dealer name and free 
information on Cobra products. 


NAME 


STATE 


MAIL TO: Cobra Industries 
Dept. D-1, PO. Нох 1251, Elkhart, IN 46515 


ZIP 
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3-PS 


name 


address 


city state 


zip 


No kidding. — catalog took жтт 
to write than some of our competitors have 
been in business. In fact, we created an industry 


by "building great kits so you can afford great 


speakers." 


^g 


ur catalog is an invaluable 
м manual of speaker function 
~ dnd design. And, it will 
introduce you to the finest 
speaker kits made 
anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourself...FREE. FREE, 
that is. Mail the coupon now. 


eakerlae 


Dept. 3-PS, 735 р Northlake Way 
Seattle, WA 9810 


Catch The Cobra Spirit! 
Cobra's new low-profile Sports Van 
has what you need for sporting 
weekends or family travel. Equip it as 
a luxury turnpike cruiser or a self 
contained camper. Either way, the 
Cobra 5ports Van is a new dimension 
in dual purpose leisure vehicles. 

It's time you owned a recreation 
vehicle beautifully in time with the 
times but emphatically apart from the 
crowd. Write today for information 


on the new Cobra Sports Van and 
Cobra motor homes, mini motor 
homes, fifth wheels and van 
conversions. 


DO-IT- 
YOURSELF 


НЧЕ GRANDFATHER 


CLOCK KITS | 


STARTING UNDER | 


3220 


ra dia” movement 
and dial) 
® Factory direct 
prices 
e Heirloom quality 
e Solid 3/," hard- 


woods: black wal- 
nut, cherry, ma- 
hogany, oak 
e Easy to assemble, 
parts pre-cut 
e Solid brass West 
German chiming 
movements 
e Money back 
guarantee 
e Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR: 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 852 Emperor Industrial Park 
Fairhope Alabama 36532 


Home computer 
[Continued from page 105] 


time-consuming toenter instructions. 

If you intend to do all your own 
programming, it really doesn't mat- 
ter which language you select. 
However, if you wish to take 
advantage of pre-written—canned— 
software, you may be at the mercy 
of the manufacturer for programs, 
so check to see what's available for 
a particular unit before you buy. 

Umtech and Exidy, for example, 
support their machines with pack- 
aged cartridges; stick one in the 
computer and it instantly teaches 
the machine to play chess or man- 
age the family budget. Most other 
manufacturers supply programs on 
cassette tape or high speed discs; 
insert them and the computer is 
programmed. 

Also, many programs (usually 
BASIC) are available in printed for- 
mat: books, flyers, and prepack- 
aged booklets from software com- 
panies. In these cases, you type 
them in by hand, using the key- 
board of the machine. 


Memory 


Memory is fundamental in a 
computer. Before the machine can 
manipulate numbers or other infor- 
mation, those numbers must be in 
its memory. Also, it must have 
memory to store the programs that 
tell it how to do what you want. 

The more memory you have, 
the more your computer will do. 
But the more you have, the more it 
costs. You want enough to do the 
job, but you don't want a lot of 
expensive memory sitting around 
doing nothing. So how much do 
you need? 

Start by considering the memory 
needs of the Basic or other high- 
level program you'll be using. 
Basic, remember, is a program and 
needs storage. If you start with one 
of the extremely simple Basic's, it 
will need perhaps only 1K of mem- 
ory. K stands for the prefix "kilo," 
which means 1000. Thus a 1K 
BASIC contains approximately 1000 
pieces of digital information 
(bytes) and requires that much 
memory space. 

A 1K Basic is relatively simple 
and referred to as a “tiny” BASIC. 
Go one step up and you get a 4K 
BASIC. An 8K Basic is probably 
about average, and there are 12K 
and higher "extended" BASICc’s. 

In figuring memory needs, start 
with the amount required to hold 
the Basic or other high-level lan- 
guage program. Once you've got 

Continued 


188 | POPULAR SCIENCE 


10 | ыст 
INTRODU york SHOPS 


duck material 


+ Nock support and 
wrist ties, 


паа 


plus 50° ù 
shipping 


Numicsmps | 


HIP 


* Big pockets for nails, 
screws and tools. 


« Small pocket 
ûr pans, 
gauges and 
rules. 
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ant shops", " diso send ov on™ Net a Е For your Apron(s) and FREE information on our new Workshops™ 
Vivas duck We | Nut B others! Eo orginal a E product line, send this coupon with your check or money order to: 
Works OT inal SHR act is, hey spiced Cnet g D.R.I. Industries, Inc., P.O. Box 2188, Maple Plain, MN 55348 
Electric nd use 5 \. An | e har dûwê Dept. PS-379C — 
complete sr industrial ај pay 19" h - Number of APRONS you're ordering (99¢ plus 50¢ shipping & 
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If you're a handy do-it-yourselfer, have the am- 
bition to work hard and desire enough to invest 
our spare time, then Miles believes you have 
ome Earning Power. YES, THE POWER TO BEAT 
INFLATION AND OWN YOUR OWN HOME BY 
BUILDING IT YOURSELF. 


At Miles, you don't need a lot of ready 
cash...if you have determination to see the job 
through 


Miles is the “do-it-yourself” housing expert. 
We've helped over 13,000 families turn their 
dream homes into reality in the past 30 years. 
We've found backing "do-it-yourselfer's" is 
good business. 


THE MILES WAY 


qiu che 
Low Monthly Payments while building. 


There's a representative near you. 
Phone: (612) 588-9700 


c/Miles*Homes 


The Do-It-Yourselfer's Friend 


["*""5254a5sa54nuununsuuuuüzGEEREEENEEREEERESUSRSSERESXASERSBSEERRERREERRERRSEERBREREBERBERT 


24 inch Band SAW CUTS TO CENTER OF 48 inches 


3&4inch 
Вей Sander. 


nassaSsZ PRSE HERSEERRRRR-RAP»PRRERRHEEBBBEHEEESBSBBEEBBEE 


огон 
" home...the 


e Liberal Credit — including No Від“ | f LN 


Roller guides (a 
Upper & Lower ур N] 


Miles way! 


e Name Brand, pre-cut building materials. 

e Personal service & home planning assistance. 
e Blueprints and step-by-step instructions. 

e Your land does not have to be fully paid for. 

e Build anywhere — city or country. 

e Assistance with foundation. 

Do some or ail of the building yourself and your 
finished home will be worth much more than 
what you paid for il. 

Think about it. If you have Home Earning 
Power, use it now. You will never get a better 
3) — chance al owning your own home. 

Mail coupon today for full details on 
how you can earn your own home...and 
start a better life. 

и ШШ ШШ Mo 


MILES HOMES, Dept. PS 


Name 

Address | 
City 

Phone ( I 


| plan to do Оа! Ора O none of the work. 


State Zip 


1 inch Strip Sander 


A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 


! id Send me your FREE Great Homes Idea T. 


4500 Lyndale Ave. N., Minneapolis, Minn. 55412 Í 


Completely enclosed 


DU-ER TOOLS — RUGGED ALL STEEL — * 24 inch Band Saw ...... 199.95 
BALL BEARING — EXTRA VERSATILITY « 12 inch Band Saw ...... 149.95 

*Du-ers 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe 
* versatility of an industrial tool at a price he can afford, the — » Ball Bearing .......... 89.95 
a quality that is demanded by industry. The Band Saw, oneof в З inch Belt Sander 
a the best cutting principals for wood, metal or plastic, has 3 Ball Bearing .......... 24.95 
„ been limited in use because of the depth of throat. The * 4 inch Belt Sander : 
» B-24's Big throat and new drive feature gives longer blade = Ball Bearing .......... 39.95 ; 
н life, cuts metal, wood or plastic. * 8 inch Tilting Arbor х 
s Du-er tools are fabricated of Heavy Gauge Steel, 30 years n Saw ................. 99.955 
" experience developed new engineering features with = 10 inch Disc Sander . 
® accuracy, and ball bearings for added quality. Extra features з Table Model .......... 69.95 ° 
„ created by manufacturing know how makes Du-er tools = 1 inch Strip Sander ...... 69.95 = 
a available at exceptionally low prices, yet no quality is = Deluxe Stand for all = 
ИЕЛ. TOO seme .... 39.95 + 
з You can order direct from Factory where there is по Dealer = Utility Stand ...... ot 24.95 = 
; represented . . Г СОО: MONTANHON- аьаа пашшани аана à 


DU-ER TOOLS, 5448 Edina Industrial Blvd., Minneapolis, Minn. 55435. 
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Home computer 


[Continued] 


that information stored, you need 
more memory to hold the informa- 
tion you want the computer to 
work on (your program). 


Determining memory size 


From my experience, I find the 
minimum should equal the length 
of the BASIC you're using. An 8K 
BASIC system, for instance, should 
have at least 8000 bytes of memory 
left over for you to use. So you'd 
want 16K overall. 

To determine the size of a sys- 
tem's memory available to you, 
however, you'll have to compute it, 
if you'll pardon the expression, 
from its spec sheet (see table). 

You won't normally find a cate- 
gory marked user memory. Instead, 
memory is broken down by type: 
RAM (Random Access Memory) 
and RoM (Read Only Memory, also 
called PROM or EPROM). 

RAM is a general type of memo- 
ry: Data can be stored in it, 
changed if necessary, and read out 
again. A machine that comes with 
16K of RAM with 8K of it used to| 
hold an 8K Basic, for example, 
would have 8K left over for your| 
programs. 

RAM memory is the backbone o! 
the computer system, but it doe 
have a drawback: Turn off th 
power and it forgets everything; all 
data are lost. You must re-ente 
BASIC every time you plug it in (wi 
a cassette, disc, or cartridge). 

For that reason, most home com 
puters have BASIC stored in RO 
memories, with RAM's used only fo 
your programs and data. 'The infor 
mation originally put in them (at 
the factory) can't be changed o 
lost even with the power removed 
The result: The computer know 
BASIC, allowing you to start pro 
gramming immediately. 

A system with BASIC in ROM, 
therefore, doesn't require as muc 
RAM memory. А computer with 
16K of RAM holding SK BASI 


8K of RAM and 
permanently stored in ROM. 

Besides BASIC, some systems 
such as Apple, have other program 
stored in ROM. 'These can b 
MONITOR programs, which alloy 
you to communicate directly with 
the memory or microprocessor 
DE-BUGGERS, which help you fin 
trouble in the equipment or soft 
ware; or the ком may even contai 
another language. 

Since the amount of memory cal 
Continue 
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$650 hardbound 
"how-to" carpentry book! 


Volume One of Audel’s Builders Librar 
is yours to keep FREE —even if you 
decide not to keep the other volumes. 


Volume One of the Audel Builders Library 
could very well be the most useful single book 
ever written for the do-it-yourself carpenter! 

It covers woods, nails, screws, and bolts— 
which to use and when to use them. You'll 
also learn to achieve professional results with 
measuring tools, holding tools, cutting tools, 
boring tools, fastening tools, and many more! 

Even if you dont know a chisel from an awl, 
you'll be able to build kitchen cabinets before 
you ve finished with this informative volume. 
You'll have 24 big chapters, 384 pages of 
carpentry lore at your fingertips — all yours 
free and without obligation to buy a thing! 


Use and enjoy this do-it-yourself library. 
ыз ae | ES [IheseO6hardbound volumes clearly explain 
oe —_ м ` every phase of carpentry апа masonry from 

| foundations to roofing, from brick walls to 
sidewalks. All the shortcuts, money-saving 
techniques and new ideas are yours to use 

as you please. If, within 15 days you re not 
completely satisfied, return the Builders Library 
and you'll receive a prompt, 10096 refund. But 
keep Volume One—a $6.50 value —as our gift. 
It's yours, with absolutely no strings attached. 


Easy-to-read guidance for hundreds of 
build-it projects. 

The Builders Library is a storehouse of 
practical, step-by-step advice for professionals 
as well as "Sunday do-it-yourselfers: You 
can use it to build a home workshop... 
install some shelving...plan a patio...lay a 
sidewalk...or even add a fireplace. You'll 
find all the specs, plans, measurements, and 

guidance you need. 
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The Audel “How- | КА, Г Mi ittis ptit 
To" Builders Library 27 Ww 
* A matched set of 6 big, A FREE $6.50 BOOK COUPON | 
oe acit ҮК нке пили eo I 
є , volumes of the Aude | ' .l am enclosing 
2,112 pages packed with trade | $34.50 plus sales tax if applicable. If not completely satisfied, | may return | 
secrets and "inside" tips of | my order within 15 days for a prompt 100% refund. i 
carpenters and masons. i Whatever | decide, | may keep Volume 1 (a $6.50 value) FREE! i 
* 1,638 easy-to-follow illustrations, | ТИШЕ ы к= | 
diagrams, charts and photos. | Name (please print) i 
Look At All You Can Do With This Set! | Address | 
.. transform a dreary basement into a cheerful family І Сту ттт Zip | 
room add an extra bedroom | i | 
..Tevive an old kitchen with lovely new cabinets | Signes \ 
...build a beautiful brick, concrete, flagstone or | O Check O Money Order O BankAmericard/Visa O Master Charge i 
wooden patio for gracious entertaining | Account No. Exp. Date i 
.. repair or replace ceramic tile—lay a sidewalk | Interbank No. - (Master Charge Only) | 
... install a cozy fireplace — or a staircase | Mail to: AUDEL 4300 W. 62nd Street, Indianapolis, Indiana 46206 | 
and that's just the beginning! L A Division of Howard W. Sams & Co., Inc. CF51 
А mus SS ынан RS Бало олына с Бы ААН A NS НЫН Él 


Sharpen Saws 


and other tools in Profitable 


Business of Your Own 
Be Your бууп Boss!! 


Turn your spare hours in the evening or weekends into 
extra dollars, this proven practical way-— start your own 
No seling or can- 


Fulltime 


money-making sharpening business 
vassing—No experience required. 


You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 

We show you how to set up a business and # 
keep it running profitably. Part time or full * 


time. Mo special skills needed. 


FREE BOOK. a 
coupon and you'll receive, at no & Ad. 

obligation, a booklet that describes 
in detail, the opportunities available 
to a person who owns his own Saw 
and tool sharpening business. 


There is NO Obligation 


Foley, 


MANUFACTURING COMPAN 
1726 Foley Building 
Minneapolis, Minnesota 55418 


Please send me the free booklet "Opportunities 


— — — — — o EE 


FOLEY MANUFACT | In A Sharpening Business Of Your Own." 
1726 Foley Building | 
Minneapolis, Minnesota 55418 Name 
Send Coupon Today or | 
CALL TOLL FREE | Address Phone 
1-800-328-7140 l Üi اق‎ 
Except Hawaii or Alaska Yam a nm au pus Quum muni ams bun os dmn m m m mn am ti m m d n dig 


SHOOTS 49.7 ¢ 
ASTAPLE ^ A 
WHEREVER YOU'D 
DRIVE A NAIL! 

This versatile, hand tacking tool of 1,001 uses makes 
energy-saving home weatherproofing jobs a breeze! 
One squeeze and it's nailed the fast, неј one hand 
way... with other hand free to hold material in place. 


Precision-built of all-steel, jam-proof — for lifetime 
dependability and trouble-free performance! 


Available at leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


NS a. - س‎ —— — - ————— 
"à 
p HERO FASTENER COMPANY, fer le 


271 Mayhill Street, Saddle Brook, N.J. 07662 
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. FUN AND FREEDOM 


Ride away with your own silent excit- 
ing electric drive system. New patented 
non-polluting Pedalpower installs in 
minutes on the front wheel of any 
Bike or Trike. Allows easy pedaling 
when desired. Over 20,000 sold. 
Powered by latest 12-volt battery. 
Recharges at home. Ride 100 miles for 
a dime. Be independent! Improve 
your health! Enjoy the outdoors! Sim- 
ple single lever control allows you to 
go where you want to, when you want 
to. Rebate plan and Senior Citizen 
time payment plan available! MONEY 
BACK GUARANTEE. Save $15.00 - call 
toll free: 800-257-7955" - or send 
today for $15.00 coupon and free illus- 
trated booklet. Added bonus: 
Receive free information on complete 
line of Electric Cars, Electric Bikes and 


Trikes. General Engines Co. 
Save 5288 Mantua Blvd. 
$15.00 Sewell, NJ. 08080 


*[n NJ., Alaska, or HI. - Call Collect: (609) 468-0270 
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vary widely depending on how you 
use it, many makers sell optional 
memory add-on packages. Heath, 
for example, sells plug-in boards. 
Each adds another 4- or 8K (de- 
pending on the board you buy) to 
the machine. If you suspect your 
programming requirements will 
grow—along with the memory need- 
ed to support them—be sure extra 
memory can easily be added to the 
machine you choose. 


Add-ons 


There's more to a computer than 
just having it compute. Often addi- 
tional features are needed to make 
it do the work you want it to do. 

Special features are sometimes 
built in. The Compucolor, for ex- 
ample, has graphics capability. 
You can program the computer to 
draw pictures or graphs on the TV 
screen. The Apple has a built-in 
speaker. Your programs can gener- 
ate sound effects or music as well. 

Many features are really just 
sockets (called ports) built into the 
computer, 'These give it the ability 
to control outside devices, such as 
printers for making permanent re- 
cords, or modems for sending and 
receiving data over the phone line 
(to send programs to a friend or 
even get stock values directly from 
Dow Jones). You may not need— 
or want—attachments now, but if the 
system is equipped for them, they 
can be easily added later. 

A bit of general advice: Before 
you buy any computer, try it. If 
you're a touch-typist, some of the 
keyboards will be difficult for you 
to use (small keys, non-standard 
keyboard). Have a salesman go 
through the loading, running, and 
saving of a program to verify the 
system is working normally. 

Buying a home computer is rela- 
ively simple—when you consider 
the challenge you'll have once you 
get it home. It is probably the 
only item you'll buy—especially at 
hundreds of dollars—that doesn't 
have a purpose. Exactly what it. 
does, and how it does it, will be 
totally up to you. 
MANUFACTURERS LIST 


Apple Computer Inc., 10260 Bandley Dr., Cu- 
pertino CA 95014; Bally Mfg., 10750 W. Grand 
Ave. Franklin Park IL 60131; Commodore, . 
901 California Ave. Palo Alto CA 94304; 
Compucolor Corp. 5965 Peachtree Corners. 
East, Norcross GA 30071; Exidy, 969 W. 
Maude Ave. Sunnyvale CA 94086; Heath, . 
Benton Harbor MI 49022; Interact Electronics, . 
Box 8140, Ann Arbor MI 48107; Ohio Scien-: 
tific, 1333 S. Chillicothe Rd., Aurora OH 
44202; Processor Technology, 7100 Johnsoni 
Industrial Dr., Pleasanton СА 94566; RCA VIP' 
Mktg., New Holland Ave., Lancaster PA 17604; : 
Radio Shack, 2617 W. 7th St., Fort Worth TX. 
76107; Umtech, 2950 Patrick Henry Dr., Santa | 
Clara CA 95050. 


Know how to fix it...to tune it...to service it. 
keep it running right, The TOTAL SERVICE MAN. 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


- Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


TOTAL SERVICE MANUALS 


9422 FALCON 60-63 covers all models... eere $6.95 


9874 FALCON, FORD 6 64-70 covers all 6-cyl models ...... ONES TER $4.95 
0480 FALCON, FORD МЕ 65-71 covers all V8 models ........................... $4.95 
9776 FIAT 124 67-77 all inc sdn, sta wgn, TC, Spel eee $9.95 
7118 FIAT 124 SPORT 66-75 for Soupe 6 spe meh поволни 58.95 
9640 FIAT 128 69-77 for all models inc SL & Rally ........................ 4,459.95 
8749 AUDI FOX 73.78 covers all models „аннынан $14.95 8742 FIAT 131 75-77 covers all Mirafiori models a... Eres „59.95 
0916 AUSTIN AMERICA 68-71 covers all models... $9.95 1201 FIAT 850 64-74 all sedan, Mes & spider mds Coe abate $9.95 
0846 AUSTIN HEALEY 100/4 reprint of factory manual ....................$14.95 0399 RAT X1/9 73-77 1.1 смс сн $9.95 
0843 AUSTIN HEALEY 100/6, 3000 56-68 all models ussa. $9.95 1073 FIESTA, FORD covers all models ا‎ аа аа CRT NER n, 89.95 
0752 AUSTIN MARINA 71-75 sedan and GT models .............................ў . $9.95 0675 FIREBIRD covers all models—87-74 ае س‎ M 0.05 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models |... „ 96.95 1149 FORD 55-67 all inc Galaxie, LTD, Custom & wagons ................. 99.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdls ....................... „ $7.95 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & WENS ...................... $6.95 
1007 BMW 1600 66-73 covers all models .................. Ыс SEPA $9.95 9369 FORD COURIER 72-77 covers all models imported . .., $9.95 
1008 BMW 1800 64-71 covers all models н .. $9.95 8205 FORD PICK-UPS 70-78 for all models to 3/4 (оп ............ BE $7.95 
1042 BMW 2000, 2002 66-76 covers all mdis inc CA, CS, TII ....... ~ 39.95 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mdls ......... NEN. FI FS 
9708 BMW 320 75-77 for all models inc 316 usecase ae $9.95 9436 GRANADA, FORD 75-77 covers all models |... 4 $5.95 
9760 BMW 2500, 2800, 3.0 all mals inc Bavaria & CS sess $10.95 8677 GREMLIN & HORNET 71-77 covers all 6 & VB models ............ $9.95 
0978 BOBCAT, MERCURY covers all models thru 76 sss $7.95 0644 HONDA 360, 600, Z— all models ........... ИК ea ees . $9.95 
0504 FORD 66-77 all 2 & 4 whi drive models WW... $7.95 8095 HONDA ACCORD ИЕЫ Колер шне ны Rn $9.95 
0001 CADILLAC 61-63 factory shop manual... рме year ............. $10.95 8694 HONDA CIVIC, CIVIC CVCC 73-76 covers ай models | ee eas $9.95 
0727 CADILLAC 68-74 all models exept El Dorado. „u.nan c $9.95 8206 INTERNATIONAL SCOUT 67-73 800, А, В, 1 mdis .................. „$7.95 
0032 CADILLAC 76-77 factory manual... must give year NPE OE $14.95 8565 INTERNATIONAL 62-75 tune & maintain all mdls ...................... $6.95 
8678 CAMARO 67-78 covers ай 6 & М8 models. ooume. еранын $93.95 1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,89 oiera $9.95 
9557 CAPRI 70-76 for all 2000, 2600, 2800 irs соондан . $8.95 0924 JAGUAR 55-69 sdn mdis 2.4, 3.4, 3.8, 240, 340 ................. Р ile 95 
0379 CHALLENGER 70-72 covers all 6 and VB mdis ......................... . $6.95 1263 JAGUAR E-TYPE 61-72 for all 6-cyl models... $19.95 
8331 CHARGER 67-70 for all models inc 500 & КУТ... а $6.95 9612 JAGUAR E-TYPE V12 71-74 covers all models nesesario $9.95 
8212 CHARGER 71-75 covers all models .........................ў BRAIN , $6.95 9399 JAGUAR XJG 68-77 covers all models ............... menns 99.95 
0383 CHEVELLE 64-77 inc Monte Carlo, El Camino sse „ $6.95 9617 JAGUAR XJ12 72-77 for all models inc Daimler... $9.95 
0838 CHEVETTE 76-78 covers all models 1... Vnum „39.95 9769 JEEP 50-65 for 4 & 6 cyl station wagon & pickup | .......... HARD, $14.95 
0888 CHEVROLET 49-54 reprint of factory shop manual cess. one » 8207 JEEP 66-74 Wagoneer, Cherokee, Commando ............................ 97.95 
0870 CHEVROLET 68-77 for all full size models sse 98. 9805 JEEP WAGONEER J-series with 230 ohc eng. ......... нана: 824.95 
8187 CHEVY Il 62-77 covers all 6 & VB models. .......... — ынын $695 9806 JEEP UNIVERSAL CJ-2A reprint factory manual ............... — $14.95 
1090 CHEVY LUV 72-77 covers all пое... ннан „$9.95 0509 JEEP 53-76 for all CJ-3, CJ-5, CJ-6 models... $6.95 
1661 CHEVY PICK-UPS 67-69 all model & GMC ........ —— ШВ 8856 JEEP FC150, 170 covers all front cab models. 1... 914.95 
8200 CHEVY PICK-UPS 70-78 all models to 3/4 ton. s $7.95 8739 JENSEN-HEALEY reprint of factory тапиа!_............................... $19.95 
8201 CHEVY VANS 67-78 all models and GMC vans |... $7.95 1719 LANDROVER 1, 2 48-61 for all models... enin $3.95 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker .................. $9.95 1254 LANDROVER 59-76 covers 2, 2А, 3 gas amm models „........ 39.95 
0020 CHRYSLER 75-77 factory manual ... give year ass $19.95 1149 LINCOLN 55-70 covers all models... dM E. a. 59.95 
9588 CITROEN ID, 05 67-73 for all mdis 19, 20, 21 meae DO 9773 LINCOLN 71-77 all models inc Versailles |... essere $9.95 
8539 CITROEN SM ч of factory service manual , tcs „$19.95 8190 MATADOR, AMC 71-74 covers all 6 & VB models. — . 26.95 
8264 COLT, DODGE 71-77 covers all тові... „ $9.95 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. ss $6.95 
9422 COMET 60-65 covers all models .............. EERIE, ИН 8211 MAVERICK 72-77 covers all models „аннан $6.95 
8211 COMET 70-77 covers all models. saa DDR 1550 MAZDA GLE 77-78 covers all models .................. — $9.95 
8212 , DODGE 71-75 covers all models „а , 56.95 0370 MAZDA RX2 70-73 covers sedan & coupe máls ЗАНИ SES TIE DIS $9.95 
0477 CORVAIR 60-69 covers all models ............. „анааан 4 $9.95 0371 MAZDA RX-3, 100 70-74 covers all models ..................... — 19.95 
0478 CORVETTE 57-64 covers all models. 1... rrr $9.95 | 0444 MAZDA 71- 78 includes RAA, RAT & GL ннан $7.95 
8429 CORVETTE 65-71 covers all models... POMPE 459.95 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. mals. —Ó $7.95 
9481 CORVETTE 72-76 all 327, 350, 427, 454 models susisema 4, $9.95 0593 MAZDA 808, 818 72-75 covers all models | .................. — IRR | : " 
1756 CRICKET PLYMQUTH 70-73 also covers PANNE: م‎ ФО: -—` 0573 MAZDA 1500, 1800 67-74 covers all models ..............—— = 49.95 
9440 DART & DEMON 65-72 covers all models „есен OL 1009 MERCEDES-BENZ 190 59-68, B, C & 200 models ............ Ve $9.95 
8188 DART & DEMON 68-76 covers all models ................. КЕК КОРА 4 $6.95 1027 MERCEDES-BENZ 57-67, 1905L, 1909, 3009, 600... $6.95 
1657 DATSUN F10 76-78 covers all models ........ ف‎ ener .. $9.95 1746 MERCEDES-BENZ 220 59-65 covers all mdis anns PANNE. 95 
1164 DATSUN 2005X 1978 covers all глобен .„ $9.95 9483 MERCEDES-BENZ 220 68-72 mdls except Diesel ............ — 95 
8065 DATSUN B210, 1200 68-76 covers all models s 99.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & 51... MEE 8 8.99 
1726 DATSUN 2402/2602 70-74 covers all models „ни „m 39.95 1748 MERCEDES-BENZ 250 65-68 covers all models ....................... 99.95 
8127 DATSUN 2607, 2802 75-77 covers all models ............. —-———— }- 9484 MERCEDES-BENZ 250 69-72 covers all models... $9.95 
1551 DATSUM 510 68-73 covers all sdn & wagon mdls . 5ق نت سے‎ 9485 MERCEDES-BENZ 280 € 8-72 covers all models .................. $9.95 
1074 DATSUN 510 1978 models „аннан $9.95 0416 MERCEDES-BENZ V8, 280, 300, 350, 450 mls .................. 98.95 
9583 DATSUN 610 68-76 covers all models 1. $9.95 8439 MERCEDES-BENZ 58-76 tune-up all inc 240D „нн $9.95 
0935 DATSUN 710 73-77 covers all models... $9.95 1149 MERCURY 55-70 covers all models | .............. NU RS RB RENEE $9.95 
1258 DATSUM 311 1600/2000 SPL & SRL models . ВОЗЫН URNA $10.95 9773 MERCURY 71-77 for all models inc Cougar ......... EENE USER „$9.95 
9297 DATSUN PICK-UP 68-77 all 521, 620, Li'l Hustler mals ........... .5$9.95 1105 MG TA, TB, TC, TD, TF 36-55 ................ iis lapels Vian EEGs 99.95 
1145 DODGE 55-71 all inc Coronet, Monaco, Polara ............................ $9.95 0858 MG MIDGET 58-77 covers all models .......... ecce . $9.95 
0871 DODGE 72-77 for all Monaco s гош models аана „ 96.95 1106 MGA, MGB 55-68 covers all models inc twin cam „ьан 59.95 
1259 DODGE OMNI 1378 .. id و‎ oU. n 1720 MGB, MGBGT 69-77 all roadster & coupe models ........ PESE WIR: $9.95 
8208 DODGE RAMCHARGER 7. 75 Covers ‘all sedis ت‎ as » $7.95 8396 -MGC reprint of factory manual ...................ене ня нызы 1.9.95 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whl drive ............. $7.50 0917 MINI 59-75 covers all models inc Mini-Cooper. assess $9.95 
8371 DODGE PICK-UP 65-75 service/maintain all 4-whl drive .............. $7.50 9436 MONARCH, MERCURY 75-77 for all models .......... PEA $6.95 
8203 DODGE VANS 67-77 all 100, 200, 300 mals & Рут. semenu $7.95 1109 MORGAN 36-77 covers all 4-cyl models... $9.95 
8192 DUSTER 70-76 for all models inc. Scamp sese RENE $6.95 9876 MUSTANG 6 65-72 covers 200 & 250 engines. sse $9.95 
8189 FAIRLANE 62-70 covers all models ................... MRNA .. $6.95 0479 MUSTANG М8 65-73 covers all models siseses SCREEN I A- E 


GENERAL INTEREST BOOKS 


0743 CHILTON AUTO REPAIR 72-79 for al American Cars... $14.95 0506 OLD CAR VALUE GUIDE latest edition... $7.95 
0985 CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special |... $8.95 8100 AMERICAN CAR SPOTTERS GUIDE 20-39 over 2600 pics ........ $9.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special ................ $6.95 0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car mdi. .$10.95 
1773 CHILTON AUTO REPAIR 66- -73 Reg. $10. 25 Special ................. ns 8474 BYPASS EMISSION CONTROLS 71-77 GM cars sss $8.95 
1772 IL AUT REPAIR 72 eg. 1 Special Ear rU Scie onmanca ...... $5.95 
1763 CHILTON AUTO REPAIR 54-63 for all American саг... $9 | 2249 СЕ RM пе CHE Oe C. paleis ai 16.95 
0979 FLAT RATE MANUAL 66-75 all mech & elec reps US cars $18 95 8125 CHEVY SMALL BLOCK, how to rebuild... $5.95 
7125 AUTO AIR CONDITIONING. .. service & repair all $6.95 9409 CHEVY SMALL BLOCK, How to ойго... $5.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all ......... 1533 CORVETTE: A PIECE OF THE ACTION giant, all color book .......$38.95 
9622 ни to TUNE YOUR CAR «боой for il CAFS ые 8088 REAL CORVETTE 54-75 over 1200 pics, cars, & details ......... $24.95 
NOSIS all шїї Cars essen 95.99 | 4031 GUIDE TO CORVETTE SPEED for all models 53-74 ...................... 3.95 
1712 BASIC AUTO эчә MANUAL а must for апу tar е AUST кадыы ы ы ЫА „куышы MUT pui x Macon. V 98 
1707 BASIC BODYWORK А PAINTING ................................................ 93.95 8123 CORVETTE PERFORMANCE tuning, racing, tests, more ............... $9.95 
1711 BASIC CARBURETORS & FUEL SYSTEMS ....................... ccs: 93.95 1066 CORVAIR ENGINES, How to hotrod isses. $5.98 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES ......... EE $3.95 0946 FORD SMALL BLOCK, How to rebuild .................-. аннан. $5.95 
079 | BASIC ENGIN HOTRODDI RODDING TENE NNNM NEAR -i 395 8195 FORD PERFORMANCE how to get it for street or track euius $6.95 
Qu EN 8152 BOLT-ON PERFORMANCE what to buy & what it will do ............. $6.95 
0680 BASIC AUTO TROUBLESHOOTING for all саг ............................. $3.95 0735 SUPERPOWER - turbo & Sane ien fuel їйїп .................... $6.95 
8359 BRAKE SERVICE GUIDE for repairing all t all types & makes .......... $5.95 9410 TURBOCHARGERS, How to select & install... „$7.95 
9411 HOLLEY carbs, all 2 & 4 bbl., tune & rebuild css $5.95 5117 DESIGN & TUNING COMPETITION ENGINES .......................... $14.95 
9652 ROCHESTER carbs, all inc AMV Quadrajel sea $9.95 8422 AUTO AERODYNAMICS engineering fundamentals ...................... $7.50 
е "pM CARBURETORS mt & 2 barrel ботбай ow ГРЕЕНЕ dee 8481 BUILDING A RACE CAR picture by picture ........................ Use $5.95 
6354 RBURETORS tune & rebuild all to 1976 ess 8441 HOW TO MAKE YOUR CAR HANDLE street/track en $7.95 
9423 STROMBERG CD CARBS tyne/rebuild all to 1976 ................... $6.50 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid .......... $7.95 
0734 WEBER DCOE overhaul тапиа!................................................ „94.95 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... $7.95 
1153 WEBER CARBURETORS theory & design ..................................... „93.95 8050 LAWNMOWER service & fix all popular makes ............................ $4.95 
9803 WEBER CARBURETORS tuning & ае ali .. cn 93.95 0555 SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975 ......... $7.95 
0827 AUTOMOTIVE REFINISHING best paint book yet... prea Tea pe 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $6.00 
step by step i remma ] 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ............ $19.95 
5104 AUTOBODY REPAIRING А REPAINTING . . . the best .................. $8.95 9807 HEAVY EQUPT REPAIR dozers, backhoes cranes, єс... $15.00 
5106 GLASS FIBER AUTO BODY construction & гераї....................... $3.95 0135 MOPED SERVICE & REPAIR all makes & models ....................... $6.95 
1071 CREATIVE CUSTOMIZING how to do-it like а pro ....................... $6.95 0745 MOTORCYCLE REPAIR ENCYC 200 mdis, 23 makes thru 76 .... $9.95 
8491 PRACTICAL ENGINE SWAPPING how to do it right .................... $5.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes |... $7.95 
0789 ENGINE SWAPPING loaded with latest ideas & swaps .................. 414. 8006 WASHING MACHINES fix all makes & models... 84:99 
0541 MODERN DIESEL CARS describes all models now sold ............ $5. 8728 SOLAR HEATING & COOLING how to get it free ce $4.95 
7128 DIESEL, How to convert your car, van, pip 0 na $695 | (0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs ............... $1.95 
1017 AUTOMOBILE ENGINE REBUILDING ........................... arte „313.75 0586 PRICE GUIDE, FOREIGN CARS latest ed, inc dealer costs ......... ., 51.95 
0995 CAR INTERIOR RESTORATION useful for all саг ....................... $3.95 0587 PRICE GUIDE, USED CARS latest edition 1... e 91.95 


SATISFACTION GUARANTEED OR TOUR MONEY BACK 


8272 MUSTANG II 74-76 covers all models... $8.95 
B187 МОЧА 69-77 covers all 6 & VB models. eese $6.95 
7107 OLDS CUTLASS 70-77 covers all inc 442 models ....................... $6.95 
0678 OLDSMOBILE covers all models—55-74 sss 89.95 
0008 OLDSMOBILE 75-79 factory manual ... give year ....................916.95 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models 2.0.00. $9.95 
1752 OPEL KADETT 67-73, 1500, 1700, 1900 mols ............... $9.95 
0859 OPEL 1900 MANTA 70-74 covers all coupe mdis ....................... $9.95 
8273 OPEL 75-77 covers all models imported | ........... ie Sen ea сат $9.95 
9589 OPEL GT 68-73 covers all 1900 models asas $9.95 
9872 PEUGEOT 304 covers all models—70-73 ss Ime 99.95 
1546 PEUGEOT 404 60-75 covers all models ....... Ra E nido ne eia $9.95 
0876 PEUGEOT 504 68-74 includes diesel models... $7.95 
7124 PEUGEOT 504 68-76 for all gasoline models ........... e $9.95 
0482 PINTO 70-73 covers all models ........... E PEREYE NN $6.95 
0883 PINTO 74-77 covers all 4 & V6 models .. s; 


1145 PLYMOUTH 55-71 all inc Belvedere, Fury, „биће... 
0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdls .................. $6.95 


1660 PLYMOUTH HORIZON 1978... ea 89.95 
0676 PONTIAC 55-74 all inc Catina, P ville, Wntura .. e DOS 
0489 PONTIAC TEMPEST 68-73 all mdls inc GTO, len Mans ............. $6.95 
1650 PORSCHE 356 57-65 covers A, B & C mode er FS 
8518 PORSCHE 911 65-73 for all models u. caer L1 
8173 PORSCHE 911 74-77 includes N, 5, Targa. Carrera RETIREES $9.95 
1590 PORSCHE 912 65-69 with 1582cc engine ..........................---..... #9.95 
9834 PORSCHE 914 70-76 all models inc 914/6 .. PEE Ф ЎЗ 
0993 PORSCHE 924 76-78 _................................›..........---.................. #9.99 
8208 RAMCHARGER, TRAILDUSTER 74. 75 all models .............. $7.95 
8190 REBEL 67-70 covers all 6 & VB models... eee... 986.95 
0372 RENAULT 5 72-77 for all models inc Le Саг.......................... snares 29.95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 assirian $9.95 
9429 RENAULT 12 69-77 covers all models inc auto ees „99.95 
0645 RENAULT 15, 17 all TL, TS models—7 1-76 о 99.95 
0395 ROADRUNNER & SATELLITE 68-73 all models... $6.95 
8650 ROLLS-ROYCE Silver Cloud, Bentley 5, $2, Phantom V.............. $34.95 
1129 ROVER 2000 63-75 for all models inc 2200 _.._............. $3.95 
9493 SAAB 95, 96 66-75 covers all V4 models .. нанне L- 
1759 SAAB 99 69-71 covers all models sos. 99.98 
0750 SAAB 99 72.76 for all models inc EMS .. MEANS Lu 
8440 SAAB 67-76 covers all models inc Sonnet .. сан LD 
1098 SPRITE 58-71 covers all Mk 1, 2, 3 ^ 4 models .. ا‎ 95 
8058 SUBARU 70-77 covers ali models . = онн 99.99 
0853 SUNBEAM ALPINE 55-56 МКІ, 2, 3. 4 А Rapier .. "pn $3.95 
0845 SUNBEAM TIGER reprint of factory shop manual ....................... $14.95 


0489 TEMPEST, СТО, LE MANS 68-73 all models .................................. 95.95 
9773 THUNDERBIRD 71-77 covers all models... $9.95 


8189 TORINO 68-75 all models inc Elite, Ranchero ............................... $7.95 
0912 TOYOTA CELICA 70-77 covers all models imported ...................... $9.95 
7127 TOYOTA COROLLA 68-74 for all models... 99,98 
9812 TOYOTA COROLLA 75-77 all including 5- speed .. cities 89.95 
7132 TOYOTA CORONA 68-76 covers all 4-cyl models .. ананан IL. 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdis. . нон. LY 
0547 TOYOTA HI-LUX 68-77 covers all pick-up models uu $9.95 
8524 TOYOTA LAND CRUISER 66-77 covers all models ........................ $9.95 
06587 TRIUMPH STAG 70-74 . RUE ENIM ERAN | 1 
0861 TRIUMPH SPITFIRE 62-68 covers all models... 99.95 
1200 TRIUMPH SPITFIRE 69-77 covers all models ..... aus EL $9.95 
0862 TRIUMPH GTS coupe 66-74 .. нон 29.95 
0927 TRIUMPH TR2, ТАЗ, TRA 52. 57 lor all models . SOSE: $: A i- 
0863 TRIUMPH TRS, TRG, 67-74 ай mals inc TR250 ......................... $9.95 
8593 TRIUMPH TR? 75-77 ...... کک‎ IE. 
8192 VALIANT 68-76 all mdis inc Scamp, ‘Signette . س‎ 08.95 
0567 VEGA 72-73 all 140 CID & GT 140 CI models . RR 1-9 IS 
0884 VEGA 74-77 covers all models .. BM 1X 
9404 VOLARE, PLYMOUTH 76-78 for all models .. eso 98.95 


1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc KG ................. $9.95 


8456 VOLKSWAGEN BEETLE 68-71 all mdis inc К-С sssrinin $9.95 
7201 VOLKSWAGEN BEETLE 72-77 all mdis inc K-G sss. $9.95 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel .......................... 
8695 VOLKSWAGEN SCIROCCO 74-77. ess $9.95 
9716 VOLKSWAGEN BUS 54-70 for all models ..................................- $9.95 
1125 VOLKSWAGEN BUS 71-76 for all models... $9,95 


0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback .................... $9.95 
9639 VOLKSWAGEN 411 68-72 covers all E, І. LE mdls ..................... $9.95 
9778 VOLKSWAGEN 412 71-73 covers all models $9.95 


8748 VOLKSWAGEN DASHER 74-78 covers all models ...................... 914.95 
9444 VOLVO P1800 60-73 all models inc E & ES $9.9 
1722 VOLVO 122 61-70 for all models inc СТ... $9.95 


1754 VOLVO 142, 144, 145 66-74 for all models inc S & E ............. $9.95 
9558 VOLVO 164 68-74 for all models, inc fuel injection ...................... $9.95 
3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj... 99.95 
8311 VOLVO 264, 265 75-78 for all inc fuel injection... $9.95 


^ min. 181 Glen Ave. | 
CARBOOKS, INC. Sea Cliff, NY 11579 


И PLEASE PRINT 
gj NAME AND ADDRESS С TOTAL 
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| сы, | Zip D 

C] І enclose full payment phone orders (516) 676-8043 
Charge Books shipped to all parts U.S.A. & Canada. 
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Humidity, condensation is ruining valuable equipment. 


STOP RUST, MILDEW WITH CRYSTALS 
THAT *DRINK" DAMPNESS FROM THE AIR 


е No electricity required 
® Reactivates indefinitely 


Once marred by corrison, no rust- 
remover or chemical can restore the 
value of fine guns, instruments or 
otherprecision-finishedobjects. 
Now you can protect them with the 
same Govt. spec. silica gel crys- 
tals used on naval vessels. These 
crystals create a shield of dry air 
wherever they are placed. They are 
so efficient that a single tablespoon- 
ful presents adrying area larger than 
afootballfield! 


Veebag: Ideal for eliminating damp- 
ness and humidity in large gun 
chests, display cabinets, equip- 
ment storage, etc. Contains 416 
grams of highest quality silica gel 
crystals. Can be reactivated in any 
oven... Indicating crystals tell you 
when. Protects 30 cubic feet of en- 
closed space. $8.95 pre-paid 


REACTIVATION | 
INDICATOR. 


2000 Gram Cannister:This new self- 
contained unit lasts a lifetime. Ae- 
activates indefinitely. Only 14"x6" 
yet can protect 144 cubic feet of en- 
closed space. Usedonnaval vessels. 
Ideal for camper-trailer, gunroom, 
workshop. Steel construction with 
precision-cut sidebreathersto silica 
gel crystals within. Г 

Built-in indicator 


Compact Unit: Light weight metal 
cannister designed to withstand 
yearsof use. Excellent protection for 
individual qun and camera cases, 


tackle boxes, silver drawers, etc. | 


Protects 3 cubic feet of enclosed 
space. When monitor "window" 
turns pink, unit can be easily reacti- 
vated in any oven. $4.95 pre-paid. 

HYDROSORBENT WILL PROTECT: 
Trailers / Workshops / Darkrooms / 
Sporting Equipment / Closets / Elec- 
tronics Gun Chests! Display Cases! 
Tool Boxes / Camera Cases / Clothes 


signals when unit 
should be reacti- 
vated. (Reactivat- 
es easily in any 
oven.)This unit can 
prevent thousands 
of dollars damage 
due to rust, damp- 
ness,mildew. 
$35.00prepaid. 


All items... Money-back Guarantee 


Make 


` everywhere 
V0MY'S in a Kountry Aire 


recreational vehicle. 


Hunting, fishing, hiking or other great 
outdoor sports can be enjoyed even more 
when you have a comfortable Kountry Aire. 
There are 4, 23 mini motorhomes built _ 
for ease of driving and comfort. Travel 
trailers have a wind erasing slant-back 
front and tandem axle for touring 
anywhere. Fifth wheels tow the best of all 


RVs and are made for your 


kup. Every 


Kountry Aire is sell-contained for 
independence, designed for looks and built 
to go for thousands of miles, making 


everywhere yours. 

IM oat 

N Z 

Where the go a fi 


is great! 
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To: HYDROSORBENT CO. 
9 SCHOOL ST. RYE, NY 10580 
Please Send (postage prepaid): 
1.5 Veebags $6.95each (NY Residents add 
LJ Compact Unit $4.95each 5% sales tax) 
(7 2000 Gram Cannister $35.00each 
Total Enclosed $ 


NAME 


ADDRESS 


BLE ELECTRIC POWER 


Build your own 110-Volt Electric 


Plant from used parts. Will oper- | 


ate lights, power tools, heating 
units, brush-type elect. motors, 
plus charge batteries and arc 


THROWING AWAY 
$5 PER LB? 


Yes, you have thrown this little known asset 
away. It is thrown away in every office, 
home, and all other buildings. Industries 
throw tons of it away annually. Only 1 out of 


| 1,000 save it, the other 999 don't realize its 


value, and the buyers want it kept that way! 
Hundreds of millions of dollars worth of it 
go unclaimed, discarded each year! 

You should start saving yours, and buy it 
from other uninformed persons for $2-$3 per 
Ib. This is not a get rich quick scheme, it will 


| | require some effort. You can expect to make 


from a low of $200 to a high of $46,500 work- 
ing (buying) part time or full time, 

Poley's Industrial Salvage Co. (a highl 
rated D & B Co.) will pay $ per Ib. for all oi 
this material that you provide, this price is 
frozen at $5 per Ib. for the next 2 years, (it 
did go up). 

To receive the complete educational 


ack- 
age you will need to remit $10, which is re- 
funded with your Ist shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- | 
fication, where to find it, where and how to 


buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 


POLEY'S INDUSTRIAL SALVAGE CO. 
12389 S. Minges Road, Dept. P-6 
Battle Creek, MI 49017 


Home burglar alarms 


[Continued from page 117] 


tional pattern. These waves pene- 
irate most structural materials 
(other than steel), so you can place 
your detector anywhere, such as a 
centrally located closet. 

Other new units, including the 
$200 Midex 55, beam their trap 
signals in the still higher 10.5 GHz 
microwave band. Wavelengths at 
this frequency are so short that it is 
practical to build directional anten- 
nas into compact, living-room- 
styled control boxes. 'These will 
also penetrate walls, so you can use 
them for coverage of more than one 
room as long as the box faces 
directly into the trapped zone. 

While microwave and so-called 
radar systems are immune to many 
of the interferences that beset ul- 
trasonic sensors, they may have 
problems of their own. They've 
been known to be triggered by fluo- 
rescent lights as well as by near- 
by—or passing—radio transmitters. 
Nor is their wall-penetrating abili- 
ty always a blessing. In your home 
it might well detect passing cars or 
trucks; in an apartment it might 
wake you (or the whole building) 
when your next-door neighbor 
comes in. To compensate for such 
overeagerness, however, most out- 
fits permit considerable range ad- 
justment. 

Despite the  plug-it-in-and-go 
simplicity of these units, they do 
get strong criticism. “You want to 
stop the bum before he gets in,” 
one long-time pro told me. “It 
could be dangerous to scare him 
once he's inside." 

Leading manufacturers of motion 
sensors implicitly acknowledge 
this. Most of the more sophisti- 
cated units (about $200 and up) 
have provisions for connecting and 
monitoring perimeter switches, too, 
as a sort of first line of defense. 
Obviously, you get more compre- 
hensive protection when you com- 
bine perimeter and space detectors, 
but then you no longer have the 
plug-in simplicity of the self- 
contained boxes. 


Before you buy 


Even if you have already in- 
stalled deadbolts, pry-resistant 
strike plates, and secure window 
locks (yes, install these first), a 
burglar alarm can add significantly 
to your home’s protection. Keeping 
in mind operating differences that 
could make one type more satisfac- 
tory: than another in your home, 
you’d do well to shop at a place 
that offers return privileges after 

Continued 
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-to mow the lawn. 
All 10 acres of it" 


“But that's not all. My Wheel Horse is a real tough 19.9 horsepower estate tractor, there's 
do-everything tractor. From hauling sod to a Wheel Horse made to take on your job. Visit 
moving shrubs. Tilling the gardens in spring or your nearest dealer and find out why you 
pushing snow in the winter. can do it all on a Wheel Horse. 

“When you ve got a business like mine, your 
customer depends on you for everything needed 25 | 
to keep up their grounds. And that's the same | See your Wheel Horse dealer during his Pre Ж й 
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kind of dependability | expect from my Wheel Season Sole Depending onthe Wheel Horse 
Horse. It's an investment | can trust. сма from $60 upto $300 [ERES 
уоп 1 of n ursery goods = $a 


Wheel Horse offers you a full line of quality — FREE with the purchase of 


any Wheel Horse tractor 


products. From our new riding mower to a 


You can doit all on a 
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515 W. Ireland Road, South Bend, Indiana 46614. 


Offer good only at participating Wheel Horse dealers, Offer good from February 12 to March 25, 1979. Offer not good in states of Illinois, Indiana and in parts of Ohio, Missouri, Kentucky and Pennsylvania, 


Thenew Paterson 
DarkroomClul 


For only $5, we can improve your skills 
and save you an average of $18 a year. 


The Paterson Darkroom Club — es- 
tablished by the people who make 
America's most popular line of dark- 
room accessories — is the first of its 
kind. It gives you tips on technique — 
and even free professional evalua- 
tions of 5 prints a year. And it allows a 
10% discount on all store-bought 
Paterson products, chemicals and 
Agfa-Gevaert enlarging papers. 


(Simply send us your receipts with 
your name, address, and membership 
number, and we'll send you a prompt 
rebate check.) 


Get your complete membership kit and 
save 10% on all your Paterson darkroom purchases. 


Since an average darkroom 
owner spends $188 a year for chemi- 
cals and papers, that means a savings 
of $18. (If you're just setting up your 
darkroom, or buying new equipment, 
you'll save even more.) But whether 
you've recently begun to make your 
own prints ... or are just thinking 
about it . . . the Club offers you many 
extra bonuses. 

e А membership card valid until 
January 31, 1980. (Or for an extra year 
if you take a two-year membership.) 

e A quarterly newsletter, Paterson 
Developments, with darkroom 
techniques ... new product news... 
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classified ads at no charge for 25 
words or less. . .a "letters" column to 
solve problems and give advice .. 

and a critique of a print telling why it 


was successful and how it could have 


been more effective. 
e A complete set of easy-to-read 
blueprints showing how to set up or 


expand a temporary or permanent 


darkroom. 


„ A Paterson “how-to” book on the | 
darkroom giving all you need to know | 


(a $6.95 retail value). 
e А darkroom doorknob sign to 
avoid disaster. 


e 24 pressure-sensitive, chemical- 


proof labels for all your chemicals and 
trays. 
You risk nothing. 

If you join the Paterson Darkroom 
Club and — for any reason — are dis- 
satisfied with the. kit, simply return 
your membership card within 30 
days. You'll receive a full refund, and 
you can keep everything in the kit. 

Simply fill out and return the 
coupon below. 


Р.О. Вох 3575 
Maple Plain, Minnesota 55348 


C] YES! Sign me up so I can start to 
save. Enclosed find my $5 check or 
money order for a year's membership. 


| О Га like to save even more. Here's 
| my $8.50 check or money order for a 
| two-year membership. 


| Мате 
| (please print) 


| ee 


| City 


| | анаа РИЙ 


| Allow six weeks for delivery. Void where prohibited, 
taxed, or restricted. Valid ny i in U.S. and Canada. 


Home burglar alarms 
[Continued] 


giving it a decent try-out period. 

In testing any plug-in system, 
use a circuit that isn't shared by 
heavy on-off loads such as kitchen 
appliances or a furnace. When test- 
ing motion detectors, turn on all 
weather-related equipment (such 
as fans, air conditioners, and fur- 
nace blowers) during your test. 
Have someone ring your phone, 
open and close garage doors, and 
go through all normal living rou- 
tines. And, of course, remember to 
stroll through your trap zone from 
different directions to be sure the 
unit spots your presence. 

There's another reason for shop- 
ping where you have return privi- 
leges: То my surprise—and isap- 
pointment—I couldn't get many of 
them to work reliably in the modes 
described in their instruction man- 
uals. Combination systems—motion 
sensors with add-on perimeter 
switches—were the most trouble- 
some. Some sets came with the 
wrong contacts, and in a few cases 
the supplied equipment didn’t 
work at all. 

If you think your home or its 
contents are particularly attractive 
to thieves, consider more sophisti- 
cated gear, such as sound detectors 
or passive infrared sensors that de- 
tect an intruder’s presence by the 
heat of his body. Naturally, be pre- 
pared to pay much more than jus 
a couple of hundred dollars. 

Whatever you choose, however 
be aware that all work on a simple 
premise: The majority of break-ins 
are committed by relatively inex 
perienced people who will usuall: 
beat it if you take the trouble tc 
scare them off—and that’s what 
alarm systems are all about. 75] 


MANUFACTURERS LIST 
The numbers in parentheses indicate the 
type of alarm available from each manufac 
turer: (1) wired perimeter, (2) wireless 
perimeter, (3) ultrasonic, (4) microwave, (5 
(6) local, door- attachments, others 
Andover Sensing Device Соер, 4 Haverhill St. 
Andover MA 01801 (6); Casady Engineering 
Assoc. 560 Alaska Ave., Torrance CA 9050 
(“Gard Site," 2, 5, 6); Chamberlain Mig. Corp. 
845 Larch Ave., Elmhurst IL 60126 (2); Crusad| 
er Corp., Box 1488, Salisbury NC 28144 (5) 
Carlsba 
5749, Charlottes| 
ville VA 22903 (6); Fyrenetics, Inc., 920 Davis 
Rd., Elgin IL 60129 (2); GDI Electronics, 5054 
W. Roscoe, Chicago IL 60641 (3); Heath Com 
pany, Benton Harbor MI 49022 (3, 6); n 
arms, 10 Prince St. Alexandria VA 22 
("Porta-D-Tect," 3); Master Lock Co., 2600 N 
32 St., Milwaukee WI 53210 (1, 3); Midex, 06 
Clyde 'Ave., Mountain View CA 94043 (4); М 
elco, 100 E. 42 St., New York NY 10017 (2); Ni 
Tone Products, Madiso on ano Red Rany Rds. 
Cincinnati OH 45227 (1, 6); On-Guarc 
COP. 4 250 Gotham Pkwy. ылы ыс NJ 0707 
(1); Piazza & Assoc., 60 j2 Judge Ave., eee 
p" IL 60085 (6); Re zal Ware, Inc., 1675 Rei 
Kewaskum WI 5 040 e Rittenhouse/E 
erson, попео Falls NY 14472 (1); Suburb а 
Electronics, 1250 W. Dorothy Lane, Dayto 
OH 45409 ооа " 6); Universal Secu 
Instruments, 10324 S. үле Rd., Owing 
Mills MD 21117 ("Kojak," 1). 


radar, 


IKA “FANTASTIC! gs, 
' A FULL POUND OF BRAND NEW” f 
NUTS, BOLTS, SCREWS AND OTHER is 
FASTENERS...ALLTOP QUALITY... Ф. 


| | - a Ü ; ai | -— 
K V hu ... SHIPPED TO ҸӘ 
| : QU In YOUR DOOR! (WE EB 
with each ДРА 0) & HANDLING!!!) MIN- “Qo” 
A $2.50-value J i IMUM 5 LB. ORDE 
wall-size(17*5 " "а "omm 


a = is 
x 24") Speci. Seti 
fications Chart /** #17 = 
Tells you every- == T) 
thing you need to know "== 
about fasteners to do a quick ` 
professional job every time. _ 
Yours FREE whether or not you 
decide to return your order!!, 


PN 


An unhelievahle value! 
А full pound of assorted fasteners with an estimated retail 
value of $10.00 - $15.00 for just 99€!! And we pay all shipping 
and handling charges!! (Minimum 5 Ih. order.) 


IF YOU'RE NOT AMAZED — ABSOLUTELY ASTOUNDED — AT ALL YOU GET, WE'LL REFUND 
EVERY PENNY YOU'VE PAID IMMEDIATELY! 


Millions and millions of assorted top-quality fasteners that we must dispose of immediately!!! 
All top-quality. All #2 grade, plated steel. All brand new. All commonly usedtypes and sizes. These 
are not "seconds" or "rejects" or anything else but top-quality... the same thing or better than youd 
expect to find in a good hardware store. 


The problem is that they're assorted . . . А ORDER TODAY!!! = 

mixed... and it would take too much time andi — / “zz ^. JUST SAY e 

money for us to sort them all out. р, oN к: " ! NUN 

We're the same people who originated and T rm CHARGE IT" IF YOU LIKE == 
F 


ie m a A mo ae 


30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 18361 


“it you're not amazed at all you get for your money — if you're not absolutely astounded — 
return your order anytime within 30 days for an immediate refund, 


Send to and make remittance payable to: 0..1. Industries, Inc. 


6864 Washington Ave. So., Eden Prairie, MN 55344 
Dept. PS-379À | 
Number Pounds You're Ordering (Minimum 5 Ibs.) .. zS i9? 88€ per pound = $ 


sell, among other things, The Nut & Bolt 
Shop"... a complete set of fasteners in a 
multi-bin cabinet. And these 25 tons of 
fasteners are largely 4 years worth of 
assembly line spillage, broken kegs, etc. 

Taka advantage of this once-in-a-lifetime offer! 
Buy a lifetime's supply of top-quality fasteners 
for a fraction of their real value. Simply com- 
plete and mail the coupon at right along with 
your check or money order . . .or charge it to any 
one of 5 major credit cards. If you're dissatisfied 


| | /CHECK (.~) |] Check, money order or company purchase order (MN residents: add 4% sales tax) 
VISA | РАҮМЕМТ Г] Charge it to C VISA C MasterCharge C American Express [O Diners Club C Carte Blanche 


=| i METHOD 
eee i RU BO caeca 


in any way, for any reason, just send it back —— s EES 
within 30 days and we'll promptly refund All top-quality. g PLease Signature X. 

your money. All #2 grade, т PRINT 

©Copyright 1978, D.R.. Industries, Ine., plated steel a NAME Mss 


6864 Washington Ave. So., Eden Prairie, MN 55344 fasteners. 
™Nut & Bolt Shop is a trademark of О.А.І. Industries Inc. | 
We're the largest retailer of nuts, bolts and screws in the world! 


Hier А No 


E 
B ADDRESS. 
ae 7 МАНИНИН: 


A Re 


Lightweight...Sensual...Adjusts to your comfort. An ex- 
perience in rest or play unmatched by any other support 
structure. Takes the seasickness, immobility, and weight 
out of waterbeds, yet offers the same "give and take” sen- 
sation. Two people can sleep on a full, queen or king size 
bed undisturbed by the other's movements. The air coil 
construction, with multiple controlled air chambers, sup- 
ports your body evenly and independently. 

Р 2 x IA Um 


на LJ а ПУ, 
у --—-— тё کم‎ = i 


| The AIR BED is the most revolutionary and luxurious way 
to spend a third of your life. You are gently but firmly sup- 
ported by 100% air instead of metal springs and stuffing. 
Many chiropractors agree the structured Air Bed has un- 
| precedented orthopedic value as a permanent mattress. 


Store it on a shelf, take it camping, use it in your van, boat, 
summer home, on a floor or in a frame. Sunbathe and float 
on it. All B" high standard sizes: Twin-39" x74", Double- 
54"x74", Queen-60" x80", King-74" x80". Inflates in min- 
utes with any air pump or cannister vacuum. (Bed comes 
with adapter) Durable 20 gauge poly vinyl cleans with soap 
and water. Repair kit included. High Powered Air Pumps. 
AC pump operates from standard electrical outlet. DC 
pump operates from auto cigarette lighter. $29.95 each. 


re Sa — { 


orama, permanent, red velveteen airbed...once priced as 
high as $119.95. Try it for 10 days at our expense. If you are 
not satisfied, return it within 10 days for a refund. 


HARDWOOD VENEERS 
& LUMBER CATALOG 


i 56 varieties world's rarest ve.,eers and F 
| lumber at reasonable prices. Simplified 
Teu instructions plus full color 


wood selector included. Send for free 
catalog now and 2 special bonus! 
starter offers. SAVE 25% Hurry! 


BOB MORGAN WOOD, Dept. P02K65 
1123 Bardstown Rd., Louisville, Ky. 40204 P 
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NITEREADER 


NL. ia "T = 
E. i : - pL e 


ad nire E 
magnifies fine 


= zoe 


r illuminates and 


Nitereade 
print, maps, coins, etc. Clear 3" lens pro- 


vides brilliant, distortion free viewing. 
Special construction frees your hands for 
delicate work—great for hobbies. Handy for 
reading in bed . . . light concentrates on 
page and won't disturb anyone else. Has 
on-off switch and runs on 2 “С” batt. (incld). 
ONLY $12.98 plus $1.80 postage & handling. 


R.M.B. ENTERPRISES 
P.O. Box 1367 
Melrose Park, Illinois 60161 


volutionary Sleeping Experience 


: | (Ilem 0005) $29.95 


Do not be confused by inferior imitations. This is the g 


Contemporary 


| lined vinyl cases also availab 


LIMITED OFFER FROM U.S. OPTICS 


D MERE 


i 


—À ашыш: -—BRAÓ:D DO ce See Ce IEE KAN: IMEEM 
Please send me the following AIR BED(S): 
| L] 


Twin-39" x 74" (Item 2339) $49.95 
O Full-54" x 74" (Item 2354) $69.95 
| © Queen-60” x 80” ^ (Item 2360) $79.95 
| O King-74" x 80" (Item 2374) $99.95 
| Add $4.95 per bed for shipping and insurance. 
LJ] AC Air Pump (Item 0004) $29.95 
| C DC Pump-plugs into auto cigarette lighter. 


Illinois Residents include 5% sales tax. 

C Check or M.O. Enclosed 

Li Charge My Credit Card: 

C American Express O Mastercharge [1 Carte 

Li Bank Amer./Visa L! Diners Club Blanche 

Сага М№о.  — | Exp. Date | 
| Мате 

Address . 1 ще TNT 

City... 

State چ‎ 

Signature . . 

PSMC-060 €, CMI 1978203 


E a 11111015:312:595-0461 
стоп ее 800-323-2272. teien oes ШШ 
790 Maple Lane Bensenville, Il. 60106 


| 

| 

= 
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Marketing Inc. 


Comtane the Aqua-Ponc mtensive 
garden system with the new Aqua- 
Ponie НІ. VEGE-GRO™ Lights Its 
unbeatable Send $1 OO for infor- 
mation 


VEGETABLES 
IN YOUR 


BASEMENT | 
Aqua -Ponics. nc 


17221 E. 17th St, Suite F 
Santa Ana, СА 92701 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


These "' 
precision 
Flight 
Glasses are now 
available to the public ш 
for only $9.95. If you could buy 
them elsewhere they d probably cost you over $20! 

Handcrafted. these glasses feature hardened metal 
frames, impact resistant polished glass lenses and 
selective ray-screening capabilities. Your satisfaction is 
absolutely guaranteed. If not satisfied, simply mail them 
back within 10 days. Your money will be returned. 

To order, send check or money order (include $1.00 
tor postage and handling) to United States Optics Dept. Q, 
PO. Box 14206 Atlanta, GA 30324. (Please specify gold 
or silver frames) SPECIAL: Order now and get TWO PAIR 
for $18 plus one dollar папата charge. (Deluxe, velour- 

e for only $2.00 ea.) 


There is great opportunity, income and se- 
curity for the technician trained in this field. 


We provide a unique study program in Air 
Con M. Refrigeration and 

signed for the n 
training kits are included. In addition you will 
build a complete refrigeration system on 
which you will perform experiments and tests. 


GARAGE DPENER 


BUY DIRECT 
AND SAVE! 


| پم‎ 
p RADIO CONTROLLED from car transmitter or wall 


switch € SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed ® CONVENIENCE 
in car control any weather ® LIGHTING garage lights 
automatically ® VERSATILE fits all lifting type. wood, 


B metal or fiberglass doors sectional and I-piece ® EASY | 


HOME INSTALLATION in just 2-3 hours * SAVE up to 
5075 direct factory purchase and PP or UPS home delivery 
è GUARANTEED one vear ® FREE brochure 


HELPMATE Equipment Co., P5379, Baroda, MI 49101 


LEARN 
AIR 
== x CONDITIONING, 
› = (A) REFRIGERATION | 
3] AND HEATING 


ating, de- 
independent person. Practical 


TRAIN AT HOME... 


WRITE FOR FHEE INFORMATION 


[]*Air Conditioning, Refrigeration & Heating 


LJ" Automation Electronics [ J' Automotive Mechanics 
L)*Color Television Electronics "Drafting — 
"Building Construction O Motorcycle Mechanics 
П Bookkeeping & General Accounting 

О Small Engine Tyr eds Mechanics 

*APPROVED FOR VETERAN TRAINING 


А Correspondence Institution £ 


COMMERCIAL TRADES INSTITUTE тү 
6201 W. Howard St., Chicago, IL 60648 


* 
x E 


NEM og حب‎ 
Address .... — — — miis 
ОШ uu ——ÉÀ—— وچپ‎ 
ae یو حاو ج‎ 
PS039AC Phone C Veterans Check Here. 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


New wide tire adap- 
ters & fenders to fit 
most mini - 12, 34 & 
1 ton trucks. Simple 
bolt on installation. 
Increases traction, 
tire capacity & life. 


The ultimate in safety protection for your family. 


RICKA MFG. 
DEPT. RPS-3 


Pequot Lakes, MN 56472 


VISA 
[o 


TILLER USERS... || BIG WINTER SAVINGS NOW 


Can your machine 
do all of this? 


x Handle with just ONE HAND. 

te EVENLY break, turn & till soil. 

x Shred vegetation without tangling. 

te Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 

l finest tiller available. See for 

Л yourself! For complete details, 
X OFF-SEASON SAVINGS, and FREE 
24-page booklet clip this and 
mail today to: 


TROY-BILT® Tillers 
102nd St. & 
aw. Ninth Ave., 
moe» Troy, N.Y. 
il 0 


NA 
ж 


мла туа Roto Tiller-Power Composters 
ep 
| 102nd St. & 9th Ave., Troy, N.Y. 12180 | 
Please send the whole wonderful story of TROY- 
BILT® Roto Tillers including prices and OFF- 
| SEASON-SAVINGS now in effect for a limited time. 
(Please Print Clearly) 


Mr. 
Mrs. u » = к Wo FTE Po 4 B ж.а Bo d BOW M оь E BO шо п €" ч Bà WP W B b m m # ч m | 
Ms. 
PREMIERE: 2 oic DELI PTT ES 
| | „ШОЛ ИИИ Pea anie o RR E, PUT | 
State . Zip 


E- OFFERS A NEW RANGE OF 


S MINERAL/METAL DETECTORS | 
Y Call Toll Free 800-447-4700 


Send for Free Literature S 
White's Electronics, Inc. 
1011 PLEASANT VALLEY RD.. 
SWEET HOME, OREG OM 97386 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5x10” Fan- 
belt driven from car or pickup. Operates T.V. All 
power tools. Over 17,000 in service. This is our 25th 
year. Guaranteed 6 months, $149.00 Our X1200-watt 
enerator needs no battery. Special Price $139.00. | 
dd $6.50 for paatiga & handling, per unit. 
RDEN-PERMA-BILT 
Box 7160PS, 2821 Mays, pe TX 79109 
Phone: 806 /352-27 


NEED THREE PHASE POWER 


{ASER” allows you to.operate three UN 
wi cose а thru 74% horsepower from 220 
volt single phase power sources. Rugged — heavy $ 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Record telephone conversations in your 
1 office or home. Connects between any 
| cassette or tape recorder and your 
] telephone or telephone LIME. Starts 
eller frei when phone is answered. 
] Records both sides of phone conversation. | 
| Stops recorder when phone is hung up. 
| This device is not an answering service. 


Super Powerful - 


Wireless Mic 


dj 10 times more powerful than other mics. | 
| Transmits up to Y mile to any FM radio. 
Easy to assemble kit. 15V battery (not incl.) 
Д Сай (305) 725-1000 or send $18.95 + $1.00 shipping per 
to USI Corp., Р.О. Box Р5-2052, Melbourne, FL oy "i 
j COS appapt LOFT Cr Yaani itters, voice scramblers $ 
ё ғ items, enclose $2.00 to US! Corp. 


sim smart boating without high cost or constant expense. No need 
for ‘big rig’ burdens. Go when and where you please, 
efficiently and carefree with your compact and fabulous 


p : 4 "- for YOUR Sport 
F LBO ) and Family 
Ё Ей, Recreation. 


fits in every home or car 
America's foremost small Craft in many styles and 
sizes from | to 4 seaters, provide smoother, faster 
ride with | to I0 HP motors, Yacht-smart sails or 
lightweight paddles: available either FOLDING or 
rigid PORTABLE in prefabricated Kits or Factory 
Finished in ali colors and brilliant Deluxe. or subdued IEE 


In 4 Winter evenings 
or 2 Rainy days, 
complete the 


Fabulous 
=з Glider 

from ea a 
smart Easy Prefab @ Aye „ £4 
ات‎ at $168. NOW! Fa Эа 5. 

pm ACTION color CATALOG FR 
Prefab 5117. FACTS & FIGURES EE 

Mail coupon or address to: 
we cda Folbot Corp., PS379 Charleston, S. C. 29405 
CAYAT e a e анат e ЫН. 
16 feet long | і МАМЕ 


Basic Kit 

from $ 9 
Y ACHT-SMART SAILING 
Large Dacron »aiirig, $185 


hm m ——— سے‎ E "-—— ee 


| | ADDRESS 


i 
ди STATE 22 ZIP 


WOODCRAFT KITS for EVERYONE! 
Send for FREE catalog of ready-to-assemble kits 


complete line of ready-to-assemble qual- аа 
Ai ity furniture and accessories іп a variety , [| eter =) Tyr 
Of woods, oak, cherry, walnut, birch and Е БЕР = 
pine. Includes grandfather clocks, music 

boxes, roll-top desks, gun and tool 
cabinets, decorative wall hangings 
planters, even Tiffany lamps. MS 
items in all. Build any of them at a 
fraction of store-bought prices! 
Easy to assemble. No special 
skills needed. Mail coupon to 
get your free color catalog. 
No obligation. 

Roll Top Desk € Music 
Boxes @ Lounge Chairs 


Dulcimer * Chiming а а ДАА, | 
Clock & Music Box € | 
Grandfather Clock e Yes send me my 


Mirrors * Oak Dining 
Table and Chairs € 
Pendulum Clock e 
Dartboard Cabinet ө 


FREE CATALOG 


Please mail me my FREE color Woodcraft Collection catalog. 
There is no obligation. And nobody will call. 


Plant Pedestals € Shaker | рга 

Writing Desk € Hostess 

Cart @ Planters Address 2 Apt. 
Bookstand е Tiffany City 


Lamps € Showplace 
Shelves 
Just to name a few 


LR ашы E |‏ ت 


‘Woodcraft Tollection 


1400 North Fruitridge Ave.. P.O. Box 1174, Dept. N51, Terre Haute, Indiana 47811 


zm -— —— ШЫН AA НЕЕ: NEC S 
[ITE раниот 9— 1 2 I D. T 


MARCH 1979 | 199 


BE INDEPENDENT ! 


Save Monay: Buy complete kit — factory direct 
Assemble in a weekend — use year round 


landscaping, snowremoval, garden plowing, 
lawncare, OR, assemble kit and resell for profit 


Geared drive, 16 hp. engine, 
3O attachments 


Send today: 


CATALOG — showing kit construction and uses $.50 
PLANS — for fabricating tractor from local materials $7.00 


(refunded on any purchase) 


STRUCK - KIT., Dept. PS39T Cedarburg, M. 93012 


. Speaking of Conversation Pieces! 


...Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 


UNBELIEVABLY PRICED AT IMPORTANT! STOCK 


Only 60 | IS FAST RUNNING- 


OUT. THIS MAY BE 
BEIGE, GREEN or BLACK (As Available) 


hew HYDE PK, 516 01| 


} T. d 


LAST TIME THIS 
OFFER APPEARS! 


remember ‘em. Original finish — NOT repainted, with minor mars and 
scars of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed—but don’t tell guests or kids! 
Just plug into any standard jack and bank coins toward phone bill. 
Huge capacity for nickels, dimes and quarters. 


sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity ШМІТЕО Order Today! 


Earn Money: Make extra cash doing odd jobs — 


Grand old pay phones retired from public. service. Enjoy ' em as you | 


AN INVESTMENT as well as a novel decoration. Identical phones | 


BEIGE, GREEN or BLACK (As ee) — TNT 9.50] 
READY TO EXTRA-CLEAN (No Graffiti) with ri ee ee $79.50 | 
TRUM Pe Ti Rei am Deluxe CHROME with ringer (Very ws EET Only $99.50 | 


Compatible with all phane 
companies equipment. 
SATISFACTION GUARANTEED 


121 Lakeville Rd., New Hyde Park, N.Y. 11040 
Plaase — PAY TELEPHONE(S) at $69.50 


(516) 352-7000 


5 DINERS CLUB 
(Div. of Latting Town Group Ltd.) 


ЈА Card No. 


Goodbye Breakable Glass, Hello — 


ELECTRONIC 
THERMOMETER 


This revolutionary, all solid-state Temperature 
Computer features a fast-response thermistor 
sensor in the probe: a micro-computer processor 
feeds the data to Light Emitting Diodes. The LED 
display is large, clear, easy to read in the dark. 
Shows both Fahrenheit and Celsius in 1/10- 
degree increments. Range 30F to 240F. Lab- 
Standard accuracy. Long-life battery. Rugged. 
dependable, safe. Send $49.95 + $2.00 shipping 
and handling. Or, use your Mastercharge, VISA 
or BankAmericard. California residents add 6% 
sales tax. Full Year Warranty. 


Clinics, Laboratories, Homes, Farms, 
Industry, Classrooms, Greenhouses, 
Darkroom, Kitchen, m 

Nursery, Sickroom, 
Aquarium, Pool, 
Sauna 


FINE FOR 
BABY'S FOOD 
QUALITY PRODUCTS of SANTA BARBARA 
PERSONAL ELECTRONICS DIV. 

5276 Hollister Ave. 
Santa Barbara, СА 93111 (805) 967-6092 


Fast...liquid temperatures in 10 seconds. 
Body temperatures in 45 seconds. 


BEEN SE Ce ا ا‎ Шашлы ad 
| LONG ISLAND PHONE COMPANY Dept. PM-107 | 


or return within 30 days for | | Shipping. Handling. ` 
full refund of purchase price. rush — — EXTRA-CLEAN (Color — — — )at $79.50 1 | | 
n me ___ ре Luxe CHROME PHONE(S) at $99.50 ( PE e — 
A TRULY UNIQUE GIFT | PRINT E | | 
FOR SPEEDIER DELIVERY |! MK — ——— ——— ————.—. © NECK OR MONET 
: ORDER ENCLOSED 
PHONE TOLL-FREE and CHARGE IT! | ADDRESS aree i | 
(800) 645-6276* яр C MASTER CHARGE 
Sorry, No C.0.D.s ت‎ (Bank No 
Orders Accepted 24 Hrs — 7 Days Я " 
TATE ONLY: Call elt ion — AVISA 


CJ AM EXP 
/————— E = | 
= — jane Y. ONLY: Add 4% state tax, any local tax) === muz 


* PUBLIC SALE * 


_ FLEETWOOD 
5 SPEED Heavy Duty 


DRILL PRESS 


SPEEDS |:: 


J-WAY 

WORK E 

TN EE Vo H.P. BALL 

TURNS | M 

SWINGS INCLUDED 
Rack 


in, Pinion 


Your cost 


_ @ FREE 
5319500 | 2525 
Value df 
$450.00 <i 


” INCLUDES 
VALID ONE 
YR. FACTORY 
GUARANTEE 


Check these features. 
5 Spindle speeds 460 - 750 - 1180 - 
2420 RPM. 


Built in light socket. 

»* Quick change pivoting motor mount. 

Spindle stroke: 3¥2”. 

For steel, cast iron, aluminum, brass, 
wood, plastic, etc. 

+“ Ball bearing key chuck: 0 to 5/8". 

»* Working diameter: 1214". 

»* Weight: 144 Ibs. м“ Height: 42". 

»* Taper of spindle nose: Jacobs 22. 

»* Full tilting table, turns, tilts, swings 360°. 

md ey Mr ing surface: 814 x 874 


p“ em), distance spindle to base: 
25V» (640mm). 
м“ Maximum distance spindle to table: 
19'4 (490mm). 
»* Column diameter: over 3". IMMEDIATE 
DELIVERY 


| | Pacific Freight & Salvage m 


| 12551 SATICOY STREET — DEPT. 150 
North Hollywood, Guamia, 91605 
Please send me. — .— Heavy Duty Drill 
Presses, Model 2£50IND at $195.00 each. 1 enclose 
$— Ss payment with this order. 
| [| Name 
| i Address 


| city State Zip 
| Telephone Number 
| Master Charge/Visa — Call toll free to order: 


Phone 1-800-421-4411, Dept. 150. In California 
call 213- 950-8977. Specify Model 7250IND 


J | 200 | POPULAR SCIENCE 


The amazing, 
rotating airfoil 


ROLL-O-KITE: 
$450... 


sent prepaid 

The unusual m of this rapidly spinning airfoil 
makes it generate strong lifting forces. "А GREAT 
FLYER”! Feel the thrilling, whirling pull as it spins & 
climbs high into the sky. Amaze your friends as your 
kite soars above theirs! Quick, easy to assemble 
without glue or tools. 16 inch wide with 8 inch round 
ends. Complete with assembly & decorating instruc- 
tions. Eleven piece kit includes all fittings. Hand- 
somely boxed for fun gift-giving. An excellent 
weekend family project. 


TW $3.50 each, 3 for $10.00 
822 150 yards of flying string — $ 1.50 
Oh? kites & 3 flying strings — $13.50 


RAFCO Dept. PS-3 
3136 Kashiwa St., Torrance, CA 90505 


116 pages of woodworking 
supplies and information. 
Satisfaction guaranteed. 

Everything shipped 
ратан, 


Please rush me your new catalog 
($1.00 enclosed) 


Flame 


Address 


Woodworkers’ 21801 Industrial Boulevard 
Store” Rogers, Minnesota 55374 


he new name for Minnesota Woodworkers' Supply Со. 


^ Canadian orders add $1.00 per kite Calif. res. add 6% tax. | 
Satisfaction guaranteed. Send check or money order to: 


Train 


If you enjoy fixing things, you' re a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 


ment PLUS 


9 ALL TOOLS YOURS TO KEEP 

© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
€ BUSINESS-BUILDING HELP 


ШШШ THIS DO-ALL PRO 


4 ur eg YOURS 


Se taco E Can add add $25 
Pm d o te “Хо $40 a week 
| = | to your in- 
T Signs A m P come...and 
—9.»" doesn't cost 
-— YOU a penny 

à extra! 


D amb pul ir ml mil ale Ele mI al abt ape cR tol ml a pe mulam lt کے‎ mi 


This 1 man is bluffing. How do we 
know? FREE BOOKLET explains. 


Lael Ба 


tra 
Work is fascinating. t | сап | 


do it anybody can. 
Glen Johns 


Make Up to $10 an Hour—even while learning! 


lessons complete with ALL practice equip- 


TO KEEP! ү, 


| e SUPER/SYSTEM has electrified the I 


This VET Did It and YOU 


"War injuries left ms Can Do It 
ba ha financial success i 
a | 
n m eksmith. thanks to Too 5 


ining. Besides, the | 


on, Larned, Kan. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too. 
BELSAW INSTITUTE, 119M Field Bldg. 
Kansas City, Mo. 64111 
Accredited Member NHSC, 


N. Hunt, Wilmington, Del.—''! make $50 a 
week extra,’ 

К. Davis, St. Louis, Mo.—"''I cleared $110 last 
Saturday." 

Ed Boyle, Pittsburgh, Pa.—"'My business going 
FREE at top speed. I’m moving to bigger quarters." 


BELSAW INSTITUTE, 119M Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, “Keys to your Future." 3 = 


аи 
enable you їо get your share of this ауе | 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


Address. 
City State — Zip Е 
T I TL I иш иш ий 
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POKER 
PLAYERS! 


CALL TOLL FREE 


j 

| 

| 

{ 

| 

| 

) 

| 

d 

| 

1-800-634-6114 | 

e We'll rush FREE booklet (#457) explaining NEW 656-раде | 
SUPER/SYSTEM—the scientific, ACTION way to destroy any 

Poker game in America. j 

e The SIX greatest Poker players alive devoted 14 months and | 

spent v half a million dollars to create SUPER/SYSTEM. 

Y 

Í 

| 

\ 

| 

| 

{ 

\ 

Y 

{ 

{ 


Includes "TEXAS DOLLY" BRUNSON, the grandmaster who won 


| World Series of Poker title in BOTH 76 and T7, BOBBY BALDWIN, 


brilliant 78 champion and four more superstars of Poker. 

oker world! Who says? 
JIMMY THE GREEK, LOS ANGELES TIMES, AMARILLO SLIM and 
Ap every heavyweight Poker professional. 

e NOW, a powerful COURSE in Poker, taught by the best SIX 
experts money could buy. Even a final exam and a Power Poker 
diploma. It's a Poker miracle! 

e SUPER/SYSTEM has won the last THREE World titles! It 
trains YOU hand by hand to use big-money POWER POKER. You 
master Draw, Lowball, Seven-Stud, Hi-Lo Split, Hold'em—every 
popular form of Poker. 

e Phone for your FREE BOOKLET (No obligation, no salesman). 
Or send name and address to: SUPER/SYSTEM #457, 1718 
INDUSTRIAL ROAD, LAS VEGAS, NEVADA 89102. 


You learn long-guarded secrets of Power Poker. 


—— —————— а ача n lm dr ed el AL alU 2l" 2 


cles on metalworking tools 
and projects. Subscribe today, 
and we'll also send you the re- 
printed plans for a unique 
steam engine that only hastwo 
moving parts. 


POPULAR ©... 

MI CHINING< 

[] Here's five bucks for a years 
subscription to Popular Mach- | 

teresting article from the pages 


ining and the reprinted articles. 
of Popular Machining? Want a 
copy? Send only $5 for а full Name 
years subscription and ask for 
this special new subscriber 
reprint. Popular Machining is 
the new magazine for the home 
metalworker with lots of arti- 


Did you miss this in- 


Addresa 


ty me 


603 E. Davis Street 
Luling, Texas 78648 


Zip — 


The PRO's Use! 


Professional woodbits are not available in hardware stores. Stores only 
carry spade bits which clog and bind, or metal cutting twist bits that also 
bind and tend to “walk”, or move off course. 


Why is a WOODBIT Best 2 


A professional woodbit has four features designed specifically for wood: 

e A CENTER SPUR that locks your bit on course and so prevents "walking". 

e TWO CUTTING SPURS that begin and dimension a perfectly round Maia 

e EXTREMELY SHARP FLUTES extend from the two cutting FE VE 
spurs and continue the cutting action all the way through the E 
wood... shaving the sides smooth. Most important, the two E 
spurs will not splinter the wood as the bit cuts through. . 
spade or metal cutting bits do. 

e THE CUTTING FLUTES ARE ENGINEERED for maximum 
chip ejection so that your drilling machine won't bind and 
burn out. 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or 
drill presses with chucks of 34" or more. 

7 piece Chrome-Vanadium alloy set includes 14, 3,5, V4, 5/46, Эв, "4g and 1" sizes. 
Made by German professionals for pro's or "wood-be" pros. 

7 PIECE WODUPIT BET S uuo aD S RU DEN RE ONLY $14.95 


Matching Depth Adjusting Collars 


Get the precision of a costly drill press for less than $10.00. 
Here's how it works: Figure the desired depth of the hole; 
Slip the collar over the bit to that depth; fix the collar 
position with the set screw - and drill. This set has a collar to fit each 


bit in the 7 piece woodbit set. Tool steel. ................................. ONLY $8.95 
BUY BOTH BITS AND COLLARS AND SAVE $2.00 ..................... $21.90 
You Can Order Ohio Residents 
eme By Phone; Call TOLL-FREE 800- 321 -6840 Call: 216-461-4677 
— و‎ — а — $ § ——— а ———ф ттан 2K È — ĵam р @ е 


Yes Ric Leichtung, please send me: 

e — 7 pc. Woodbit Set(s) @ $14.95... 

—— 7 Collars To Match @ $8.95... —— 

—  Woodbit and Collar Set(s) @ $21. 90 "m $2) ЖИНИМ 
Shipping, Handling and Insurance $1.75 | 


ING: [ ] Enclosed is $1.00. Please 
send me your 1979 Catalog 
of Fine Tools PLUS all | 
catalogs and new tool 
brochures FOR THE NEXT 


I TWO YEARS! d 
Ohio Residents add 57% Tax _ — | Hl Г] Enclosed is my order for | 
Method of Payment TOTAL COST —— ена ай : 
| L] Check Enclosed O VISA [| ]MASTERCHARGE send your 68 page 1979 Catalog of Fine 4 
Card & Good thru Tools, etc., for the next two years FREE! 
Name i Address 
G ŘE 


LE ICHTU МО! | Cleveland, Ohio 44143 


p" 
| "THE Worhbench People" Phone 216-461-4677 „ 
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A, NOW, For The First Time- 
/ Use The WOODBITS 


I| WIRELESS 
° MIKE | 


The ONLY FM wireless mike featuring micro- 
miniature size, on-off switch, hi-fi response 
and easy tuning. Transmits sounds up to 300 ft. 
thru your FM radio. Use as remote mike, inter- 
com, babysitter, alert/alarm syst., hot line etc. 
For fun, home, office and school. Great at par- 
ties. Only $24.95 + $1.50 post-hdlg(batt. incl.) 


7 NEW! VOX-VOICE 
| OPERATED SWITCH 


| A built-in microphone makes this VOX superior. 
| Automatically activates cassette recorder or | 

4 movie cameras (having aremote control jack) 

by sounds or voices. Sensitivity adjusts from 
whisper to loud. Use in home, office, car. For | 
dictation, meetings, seminars, security and f 

crime detection. Only $29.95 «$1.50 post-hdlg.(Bat- 


SIZE 134" x34" x9" | 


| tery incl.) Order Today. Mass. res. add tax.Qty. discs. avail. Call f 


for MC, үн or COD orders. 65 un iH catalo ор $2, free with order. | 
& LE L MARKETING ept. | 
| 501 Hunt St., Watertown Mass. 02172 (617)926- 2055 


Cherry Kit ($92.50) 
Walnut Kit ($99.00) Everything for Clock Builders 


° 68 Clock Kits е 159 Music Box Mvts. 
e 239 Movements e Brass Hardware 
* 200 Dials, 150 Hands » Moldings & Trim 


Send $1.00 for 100-page Clock Catalog 


(Coming soon, sleek 45" Vienna Regulator) 


CRAFT PRODUCTS COMPANY 
Dept. 02, St. Charles, IL 60174 


Cut Heat Bills 40% to 70%| 
With a 


i utrieb WASTE OIL HEATER| 


MODEL CTB-87 .. 


PROVEN e SMOKELESS e ODORLESS 


Designed for: e Offices 

e Repair Shops e Garages 
e service Stations e Industry 
e Warehouses e Farms 


Use any type waste oil and HEAT FOR FREE. For over 
10 years Europeans have been heating with waste oil 
and saving hundreds of dollars each year in fuel 
savings. 

Now available a completely U.S. manufactured unit. 
The СТВ-87 is thermostatically controlled, generates 
87.000 BTU/HR on a little over one-half gallon of 
waste oil. EASY TO INSTALL!! - EASY TO OPERATE!! 
Available approximately December 15, 1978 a 
500,000 BTU Forced Air Furnace, fully patented by 
the U.S. Government. CALL OR WRITE TODAY! 


NATIONAL SALES OFFICE: 
LENAN ENTERPRISES INC. 
P.O. BOX 94, MILTON, WIS. 53563 
DEALER INQUIRIES INVITED 


Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use. Thumb control switch, off- 
set pad for 4 way flush sand- 
ing, 12,000 OPM. 100% Ball 
Bearing, 5/64" Orbit. 

Direct Motor to pad design. 
Pad size 42" x 41a", Add $2.00 
for shipping. Reg. $69.99. 
4480(330)-R7 . .... ..... $49.98 


'SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimaf, 
Wiss, Channel-lock, General, Pony Clamps and 
‘many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
to beat. Send $1.00 for our big SILVO TOOL 
CATALOG foday. 


SILVO HARDWARE CO. 
107 Walnut St, Dept. PS9-3, Phila, Pa. 19108 | 


ION GENERATORS 


Air-ions are continuously created in nature by the split- 
ting of water droplets in a waterfall, by ultra-violet light 
апа by natural radio-active elements in the soil. They 
are the electrical constituents of fresh, invigorating air. 
lons can effect the health, well-being. efficiency, emo- | 
| tions and mental attitude of human beings. Find out 
how a lack of ions may be making your life miserable 
and what you can do about it. Request our FREE | 
catalog. 


ALTERNATIVE ENERGIES UNLIMITED 
8135 Big Bend, Box D St. Louis Mo. 63119 | 


т TRUCK 
SPORT CAR 
& FARM 
в TRAILER 
‘TREMENDOUS SAVINGS! 
LET US PROVE IT TO ТОШ" | 
s.s WRITE u$ TODAY .... | 


Send for your FREE catalog! 


Е 
ES! 
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NOW! MAKE YOUR OWN BADGES 
BIG PROFITS, FUN, TOO! 


Fill constant demand for colorful, plastic- 
= protected, metal pin-back Ж 
badges and buttons with S 
the improved BADGE- 8 
А-МІМІТ. Buttons, key- 5 
chains, purse mirrors 
sell last at shops, $ 
mals, fairs. Take or- 
{7 y ders from clubs 
v e [3 schools. Parts cost just 
kb. Pe pennies each. Fun 
TUE and profit for you, 
creating badges. Write 
for free sample button and details or send 
$24.95 (plus $1.75 shipping and 5° tax—lll. 
residents) for complete BADGE-A-MINIT 
containing die press, color-coded dies, one 
dozen badge parts, illustrated instructions. 


GET FREE SAMPLE BUTTON AND 


NEW COLOR CATALOG 
BADGE-A-MINIT, Ltd.Boxó18, Dept PS-39, LaSalle, Ló1301 


e. 


The Ultimate in 
Police Scanner 


Radios ——— Model K100 | 


т эй 


"m i "Т 
ғ тир i 
| - nre 
| 


Lit МШШ ЕУ 1294) 

و ا ا 
go» Se Sparky's‏ 

am i Price..$184*5 


| Ben expertise in space age computer technology now 

| brings the versatility of a totally 
anyones reach, By merely touching the pressure pads, you 
can receive any one of 15,757 frequencies in the public ser- 

| vice and amateur bands. You can search through entire 
bands for an active frequency. You can continue to search 
or stop and store the new frequency which will be automat- 
ically displayed in the LED digital readout. The display will 
also inform you of; Power Failures, All Channel Lockouts, 
Programming errors and Scan delay function status. The 
K100 covers 30 to 50 mhz, 144 to 174 mhz and 440 to 512 
mhz. Use your Mastercharge, VISA cardfor fastest service 
Personal checks are held for bank clearance. Price does not 
include shipping charges. K100 hasat Yr. Factory warranty 


Order Yours Toll Free Dial 1 -800-255-6369 
OF write то us a 
SPARKY'S - Home Electronic Center 
11489A, Oak Park Ma 


Overland Park, Kansas 66214 
Send $2? for our Electronic Picture Catalog 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


synthesized scanner within | 


BE A 


CHIMNEY SWEEP 


Your Own Business — A chimney sweep can clean a chimney with the 
August West? System in one hour. Nationally, the average charge is $40.00. 
Many sweeps are making over $1,000 per week! 


А Growing Need 

The energy crisis has 
resulted in a dramatic 
increase in wood burning. 
Wood smoke deposits flam- 
mable creosote in chimneys. 
Regular cleaning is necessary to 
prevent fire damage. 


The August West^System 
More sweeps use it than any other method in 
the country. 


Send for our free booklet, or call TOLL FREE 
Learn how we can put you in business this month. 
Ask for "The August West Story" 


ae 


August West Systems, Inc. 
Box 663X, Westport, CT 06880 


4 


NDEPENDENCE! 
WITH YOUR OWN 


CRAWLER 
TRACTOR 


Popular, Low-Cost 
MINI-DOZER KIT 


Your work hours are valuable. Use crawler tractor traction to get 
jobs done fast despite ground and weather conditions. Easily 
assemble Struck Kit on weekend (why pay others?) and use year 
round. Heavy-duty attachments include moldboard plow, dozer 

2s. айе, snowblower, back hoe, tiller, front-end loader. 

pe © Buy factory direct (and save!). Odd jobs for track-type 
y tractors can mean extra cash. Resale opportunities 
are GREAT. Highly maneuverable Mini-Dozer is 7 to 

In үст 16 hp.; 16 hp. Magnatrac goes 4 speeds forward, 


| Kew. All-Goar | 1 reverse send coupon today . . . . 
T a MAGNATRAC KIT | ------------------------------------- - 


—-— 2-3 | i 
р: 
г [] Catalog showing Struck Tractor Kit construction & 1 
| uses (specify Mini-Dozer or Magnatrac) — 504g. Both i 
: catalogs — 75g. | 
| [] Plans for fabricating Struck Tractor (specify Mini- 1 
| Dozer or Magnatrac) from local materials —57.00, - 
i Both plans —51000 (Refunded on any purchase.) | 
Homen = шз TE Е P a == - 
MEST ee Е 7 
ED AA. ا‎ ea aes Seen, НӘ |. 
SOLL 07 таж. (DEALER INQUIRIES INVITED) jj 


4 FREE! 
“EDMUND. 


See 
7, CATALOG. 


Explore Атосу, Biofeedback, Computers, 
s, Magnets, Microscopes, Optics, 


_ Health, Lase 
Photography. Weather. . . Over 4,000 
Fascinating Items, 
More Than 160 
Colorful Pages . . 
The Exciting, 
FREE 
. Edmund 
„ Catalog! 


No. 1081 
© Edmund Scientific Co. 1979 


Se Ó€— M H—— 


O Yes! Rush me your FREE Catalog so that 
Science. 


ср and Mail Coupon Today to: 


Edmund Scientific Co., Dept. N-06 
Edscorp Building, Barrington, N. J. _— i 


| !can explore Edmund's World of | 
| Name = | 
M | 
[^ ! | 
| | 
| | 


Train at home in spare time. No previous expe- | 
ce needed. Tools and materials included with | 
course. No special talent required. We show you 
what to do, how to do it. LEARN DRAFTING! 
! | 
FREE! ME AGE — | 
ADDRESS ] 
Actrediisd = CITY STATE LÁ ZIP 
Some Study "M ATH AMERICAN SCHOOL OF DRAFTING, 


Г 


Superb NEW Quartz! PR-100 


PRICES: 1 for $10.95; 5 at $9.50 ea.; 10 at 
$8.50 ea. ; 30 at $7.55 ea. ; shipping extra. 


Lao 4 


"CLOCKS 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular * Transistorized e Quartz 


EASY-TO-ASSEMBLE KIT 


LII 


For 3'6" diam. Other diams. from 4' to 6' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'1V2" to * $. А 


(С) The Iron Shap 1977 


People who've looked everywhere tell us there 
| isn't another spiral stair around that touches 

our combination of price and quality of mate- 

rials and cese rios We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


| Name 
| Street — 


| Ciy. e РОЙ Zip -| 
| | We ос accept Master er Charge ond BonkAmericord. L 


| THE IRON SHOP 


MANUFACTURERS 


Enjoy foil stained gloss crafting with our new potented system. 
Build beautiful leaded, hanging domes and table lamps, many old 
А designs. Semi-KIT includes pattern on 
ш molded FORM, accurate PAPER PAT- 
TERNS, INSTRUCTIONS. Send 50° for 
aH- су err showing 24 lamps in color, 
booklet on art glass, glass cutting ane 
7 catalog of kits and supplies, 


H.L. WORDEN СО, PS78 © 


BOL 519 118 MAIN 5T. 
GRANGER, WA 98922 


#154 American-made battery clock movement 


* Best timekeeper on the market | * The only 4 Jewel Battery operated Clock 
* Regular shaft PR-100 FREE HANDS| = movement on the market! 
For dials up to % inch thick WITH * [mmediate delivery from stock! 


EACH | 
MOVEMENT | PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at 


PURCHASED! 


$5.40 ea.; 30 at 54.85 ea.; longer shaft 


available at slight extra cost, shipping 
extra. 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00 — PHONE ORDERS WELCOME 
KLOCKIT also offers FINE German Battery Pendulum Movements In many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 


For FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 
[for faster catalo2 delivery please send 35 cents] 


~ A MUST FOR we. 

—= ALL POWER 

TOOL USERS 

Use "STRATE-CUT” Cutting Guide with 
any portable saw (circular, jig, saber) or 


router. For cuts 4' and more, "Straight-Cut" 
EXTENDS TO 8'6", REDUCES TO 51" 
for cuts under 4' and portability. Clamps 
to work not tools. Rip 4' x 8' sheets down 
the center; trim 1/16" off a door. Make 
precision 90° cuts, tapers, angles, | 
dados, bevels, grooves. Score wallboard 
Guides utility knife. Here's how this 
sturdy 3- 172. wide aluminum tool works: 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl.. 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-30 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


Need more money? Earn 860.275 
a week, spare time, at home mak- 
ing rubberstamps for offices, fac- 
tories, individuals, Hundreds of 
uses, Hundreds of prospecta—ev- 
z ery where. Rightin your own com- 
A munity. Turn out special stamps for 
"CR names, addresses, notices, prices, ete., 
EE in minutes with table- “ор machine. We 

iz furnish everything amd help finance you, А} 


leas than bank rales: Write for free facta, . 
No salesman will са 


Rubber Stamp Div., 1512 Jarvis, Dept. Re 3-IC, Chicago 6062¢ 


TUNE YOUR GUITAR 


Like A Professional 


This new invention is ideal for every guitarist ... begin 
ner or professional. Six queen tuned ceeds make 
| exact tuning a snap. Just clamp onto vour guitar 
then adjust the strings. When the proper pitch ii 
reached, the corresponding reed vibrates. Just as 
easy as thal! Ideal foi 
bands or combos Tune: 
EE all instruments to exactly 
em same pitch. Gift Boxed 


$8.95 plus $ 


shipping and handling 
Money back jriarantec 


ED SALE Studio r^ E. Grand Island, Fla. 3235 


COMPLETE ex | 
COURSE Cee л || [f 


шеки Lion ant! Ры 


ai T CONT ames LOCH PRICES C CAR Orga TOO LOCNS буй û afri 
EOLA COREE (OTa Раа ATA дрес кїт PA STONING LT] атый 


Today a trained Locksmith can just about FAATIONAL LOCKSMITH ире. ү 
write his own ске! Lockamitha average | PO BOX 31598 

$15.00an Hour Learnathome-Earnasyou 1 DALLAN, аны LLLA 
learn Fast easy course thal trans you by С SEO course ГЫ ко есм 
doing All keys locks picks car Tools and 

special equipment supphed Zooming 
| core 15 уёгу аге everyone I$ Seeking 
greater protecnon Cash in at once, iran 
| af home - Earn extra $$$ right away. Send 
lor excibng lacis and a Free Lesson - No ZË 
abblgation or Send $39 95 for complete Ket "тәп FREE ORDERING 
& $175 shippi ng А hancdh ng Teras reg 1 B00- РЕ T7348 
dents add sales lax COD accepted 10 MASTER ee -BANR AMERY 
day money back guarantee: mma n жааз Men meen эй | 


L] Ru E 
= 


LO ILILIALIITIITT T 


| Use y your ciii plan or s select one of ours. Cedar or Pine Lg 


homes, leisure homes, and cabins from $3900. Plan boo 
$3.50. Dealership information pack $5.00 


Wilderness Log Homes 
Route 2-PSC39 Plymouth, WI 53073 
| Please send C)Plan Book $3.50 C Dealership Info. Pk. $6.00. 


Enclosed is $ 
| Name 
Street 


Earn while you learn af home. 
Millions of jacks in gas and auto 
service Stations, trucking firms, 
body shops, riggers, factories and 
farms need servicing . . . most 
us d which you can learn to repair. 
We show you HOW. Start spare 


draulic Jack Repair Manual Co., Inc. 


G Р OQ. BOX 3= STATEN ISLAND M Y. 10314 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 
WITH CATALOG PURCHASE 
ONLY $1.00 REFUNDABLE 
Е. Love-Built Toys & Crafts 
= 2907 Lake ih Rd. 
P.O. Box 5459= 64 Tahoe City, 


Magnet Lifts 175 Pounds 


Powertul Lye magnets lift up to 175 pounds М v 
solid steel. Tested & proven on steel block! Stronger than 2, سے س‎ 
any other magnet cf comparable size. Go treasure hunt- 

Da amaning stunts. Fish under att, 1001 uses. 
3 sizes & styles: 50 Ib. lift magnat, 2° 2.95 each; 
100 Ib. lift magnet, 4" with fue “$4.95 each: 
with handle, $12.95 


Sound Activated 
Switch — $1.95 


SURPLUS BARGAINI Turns on 
lights, bells, horns, sirens, alarms, 
tape recorders, wireless mikes, 
ta Operates by voice, whistle i or almost any sound from across room. Hun- 
dreds of fun & practical sp T mysterious tricks & stunts. Great for @храг- 
imenters, electronic bugs. NO KIT. Completely assembled, wired. Includes 
sensitive switch which a anes sonic signal, transistorized relay circuit & elac- 
tronic кые, ү. mike, schematic. Li quant once surplus. 
$3.00. Add 75€ handing. Johnson Smith Co., Dept. 

113, 38075 Autometion Mi Mt. Clemens, Mich 48043. 


Earn extra cash ev 


by selling ah every week 


Millions of pairs of shoes 
are sold every year and you 
can get your share of this 
business by just showing the 
Knapp Catalog. Handsome 
styling, true quality con- 
struction and factory direct 
savings have made Knapp 
the most popular shoe in the 
direct selling market today. 

This year Knapp will 
pay top commissions and 
bonuses to over 25,000 
Knapp salesman. There’s no 
investment on your part and 
you ll receive a free training 
kit to help you get started. 
You can start part-time and 
build your own business at 
your Own pace. 

If you would like to start 
earning some extra cash 
every week, just fill out and 


Your home 
workshop 
can pay off 


with 


pc 


Power Feed^ 


Planer Molder Saw 


Three power tools in one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! ., GENO FOR rs 


mail the coupon below. 


NO OBLIGATION-NO SA SALESMAN WILL CALL 


FREE! str 


— — — سے ل سے س‎ ee | RUSH COUPON BELSAW POWER TOOLS CO. 
| I'd like to earn more money now. Send me | TODAY! Miu Шы ио Кин 


need so I can get started selling immediately. 


an application form and all the informationI- | 


Mr. John Learnard, Vice President/Sales 


NAME 


ЭКЕ | | 


LI "d E 


MARCH 1979 | 205 


ADDRESS 


CITY 


Funmakers *Hobbies * Sports *Disco Items 
Jewelry «Emblems *Model Kits «Electronics | Knapp Shoes, 611 Knapp Center, | | BELSAW POWER TOOLS 
Science *Photo *Imports *Self Improvers Brockton, Mass. 02401 929M Field Bldg, Kansas City, Mo. 64111 
: Bargains *Practical Jokes *Magic | 
"Most noble for those in the world.” In- | Name . | der send me complete facts about 
ispensable for those who want more | ANER- MOLDER —SAW and 
Wenn in YBOY, NEW YORKER, Address  — УУУ 0 — details about 30-day trial offer. No 
LIFE have written about this inter- | | | : obligation, no salesman will call. 
L2 esting catalog. Johnny Carson City ب د ج‎ €—Ó | 
"- ; a ИЕЛЕ саф talks about шо: Smith's 
I ur 
Presa ine of satisfied deua вос M ү wer | State ът Ww aot E | NAME 
me a FREE C LOG! ж 
1 : 
| ME А АТА | | р | ADDRESS 
Johnson Smith Co., Dept. 113 Mt. Clemens, Mich. 48043 Made in America 
| have enclosed 10€ for mailing. Rush your new catalog to: | | Ne CITY 


SAVE up to 90% che wem seus uxt eum | | | Build this beautiful 


GOVT. SURPLUS | Br mm Dome Home by 
волы оті ср MM RU sty me = || [| yourself! 


auto, hardware. A must for hobbyist, ; 
mechanic, handyman, outdoorsman, з "AP un 
Our 34th Aa Catalog. Send 506 of ignition. Its 4 w^ ar | The least expensive, most 
today (or $1 for extra fast deli ў se ! mm 
و‎ кал аныш „Кулы ЖА energy-efficient home 
AIRBORNE SALES ¢0. E sporting күл: Indispensable as a warning light, available n 
ht ht, boating light light. 


8501 Steller Dr., Dept. PS79 signal 


P.O, Box 2727, Culver City, CA 90230 | [triends, neighbors, 
stare (e eee ار ر‎ demonstration ! o 
' swarming aroun gging to buy. People are selling 
Name thousands by just showing it and so can vou! Sells on 
Addres sight for only $1.95 retail. Your low cost: 1 doz. units 
Cit $15.60; 3 Е. 20: j 
j | i е. 1. 60645. Don't mine out. Order 
Stat ar< ————— À — — — —À day. 


| Monterey Dome's geodesic shell package can be easily 
assembled by one or two people in a few days with 


Easy to make, simpl e fo pl ay. oe | ordinary household tools. Our unique, patented system 


Build this 4-string Walnut , voce GE 
DULCIMER | 


Your Monterey Dome home will save you up to 60% of 
building costs over a conventional home, yet meets or 
Surpasses all building codes. It will also save you up to 
509% or more on heating and cooling costs. Many home 
packages are available ranging from 700 to 4,500 


square feet 
Easy-to-assemble Kit if | Send for our all-new, color 
his beautiful, Catalog and Plans Book - 
As little tle BY 2a P, Heart-Shaped Monterry” 96 fact-filled pages ol 
Appalachian Dul- mmeg exciting, affordable homes. 
cimer is one of the @ Write today’ 
complete, simplest musical instru- т i-r ент. соо Catalog a 
postage- ments to play. Most folks 4 E and Plans Book. | am enclosing $4.0 Ё 
aid can play with a half-hour's Also send me the Monterey bomes Assembly 
р 7 practice. Best of all, the Dulcimer's L Manual or an actional $5 00 
7 unique tone is perfect for coaxing friends НАМЕ 
and family into memorable sing-a-longs 
'round the fire. ( Й ени ü 
Low cost, quality Kit is fun to build, too. It CITY, STATE, ZIP 
at ET. contains everything. Beautiful walnut for body, fret Ш Mail to: Monterey Domes, Dept. 2 2 3 i 
Deren E and scroll. Wooden "noter". Metal tuning pegs. Steel P.O. Box 5621, Riverside, CA 92517 
на strings. Plus sandpaper, glue and complete, step-by-step instruc- _ m иш mm m um um um um di 
tions. You even receive a brief history, how-to-play instructions, tuning [emm аш аш аш ше не ие эш бш та эю ша из аш ат та аш аш m 


THE COMPLETE GUIDE TO 


KIT CARS 


guide and a selection of simple tunes. АП for as little as $49.95, postage-paid. 


FREE  TYwooncxAFEPCOUECDON — ^70 "REN 


Й 
| 1 1400 North Fruitridge Ave. Вох 1174—NS4/NS5 
Color р Тепе Haute, IN 47811 | 160 Радез 
Cat ‘alo 8 i pon dry me postage-paid |... . 4 string Heart-Shaped Dulcimer i 
1018 ) — 
| Enciosed is my check, money order, or Master мшш ни Number | 
i (include expiration date) for $ 712299 T 
| ы Y.. lowa, Ind residents please add applicable tax } 
rint 
i Name. [ 
| Addres pt E 
City аер. i 
» ill w-16 P oB ] 
today] 0 Please send me my Free Woodcraft Collection Color Catalog only. | 


ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 


^ Print For Profit yc gl 
- | rprises Inc. 


The newest, largest, and most complete super 
catalog of information for the kit car enthusiast and 
“do-it-yourself” auto hobbyist. Details and descriptions 
on all the kits - many you never knew existed. Every 
aspect discussed in depth. Hundreds of photos, specs, 
and tech data. Plus a giant section on performance, 
economy, trim, and accessories. 


Cards, Stationery, Envelo я, Ady- 

ertising, labels, tickets, Q. S.L. cards Dealerships 

announcements, greeting, sympathy | /Ava//ab/e 

prayer cards, tags, etc. Save money. Magers 
Own a Printing Business 


b We supply everything direct from 

LF factory only. Easily followed rules. 

[D — Also raised printing like engraving. 
uei Have homeshop.Addtoincome. Send 
25cfor eatalor. KELSEY PRESSES 
79-CC, Meriden, Conn. 06450 


BASEMENT TOILET 


BURRO Fiberglass Flushes up to existing sewer or septic 
Travel Trailer tank by powerful, self-contained pump 


WS ERIGI oe 


"gr d с Kit operated by normal water pressure. No 


digging up floors. Clog resistant, easily 
Build Yourself! Save Gas 


О $6 Postpaid O $8 Rush Mail & Foreign 


Send Today To: AUTO LOGIC, INC. 
P.O. Box 2073,PS39 
Wilmington, DE 19899 


installed. Make basement into дате & 
room, den, apartment with private bath. 9 
Write for free literature. Dealer inquiries invited. 

DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


FREE SAMPLE IMPORTCZS? 


START MAIL ORDER IMPORT BUSINESS. Get free sample 


name (print) 


address | 


seeps 4 Compac, sone weighs anprorinalely geo iss» | M import from Orient, Shows big money you can make spare/ull Ш 

D ignis, а 

Assembied n about 3 days with у вы ual, Al] hi Hira comet ted time in home business. No investment in stock. World famous it stat zi 
at jactoary, Mo special to zi] Summer: coolness, winter warmth - mail order/world trade expert guides you. Clip ad. Good for СІ у е р 


Косан m m mn nm тыз me RON NM NON E ШШ Um 


with dual “wall construction. Fully каш ped. Furniture moulded [| 


into interior walls. No screws or rivets to loosen. Write one free sample import and big Free Report. Offer limited to LL 14 Day Money Refund If Not Completely Satisfied 
Burro, Dept. PS-3, 14143-21st Ave. No., Plymouth MN il adults. Mail ad today, THE MELLINGER CO., Dept. P2243, i --———— am am um ue ша E ша RS UR UR SS Se E A UR A ws 
55441 for "ul color catalog. Please enclose $2.00 for 6100 Variel Ave., Woodland Hills, CA 91367. 

ostage and handling. | unm иш иш оо иш GU UU GN 206 | POPULAR SCIENCE 


FROM 
THE KIT 


Mt 


It's reversible! The rugged durability 
of a $70.00 Mountain Parka on one side, 
the luxury and warmth of a $30.00 
wool shirt on the other. The Reversible 
Jacket is just one of over 120 unique kit 
ideas available from FROSTLINE. You'll 
save up to half the usual cost of ready- 
made items while building in quality and 
features seldom found in factory pro- 
duced products. In addition to our 
traditional line of sewing kits for out- 
door clothing and camping gear, we now 
offer Graphite Fishing Rod Kits, Fly 
Tying Kits, Kite Kits and many more. 
All kits are fully guaranteed. 


Graphite Fishing Rod Kits 
* Beautiful flex-action 
* High tensil strength 
\ ~ Incredibly lightweight 
| * Casts farther with 
| less fatigue 
» Pre-formed cork handles 


* Everything is included | 


For a FREE catalog of money saving kit 
ideas, just write or call: 


Name 
Address 


City/State/Zip. 200000000 — 

Save time, Call us at (303) 451-5600, Ext. 900 

р Mail to: 
FROSTLINE KITS, 

Dept. Р5039 

Frostline Circle, 

Denver. Colorado 

8 80241 


the ki people „a | 
Check local people з 
listings har the 
FAOSTLINE 
тышат гагат 
wou, 


PEOPLE 


Unadorned 
power tools 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy. We | 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 

recision. 

ERE'S HOW WE DO IT.. 


. First, we don't claim our 
tools should sell for five times os rice! Just that 
our tools do the same job. he same accu- 
racy, ease and speed. ‚ and “will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sw in retail stores would be much higher in price. 
We use no megs let's be specific: 

SIMPLICITY ... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs, Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee e by 
a 45-year-old company with millions of satisfied cus- 
tomers... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS... Our designs use standard hard- 
ware items wherever possible. By aviod- 
%2 
ow If you are looking for power tools 
that perform like units costing many 


ing custom-made parts we pass on tre- 
mendous savings to you. 
times our low prices, order today and you'll be one 


step closer to many hours of woodworking satisfac- 


tion. Pu 
JOINTER-PLANER - and po р 9 n 
Kon adjustable tables. For planning, joints, рест, 


uts to 1%” depth. Fence adjustable 0° to M 
Knives, dual guards. Use any mo- co 

tor. Precision ball bearing indus- 
trial model, $15.05 add'l, Wt. 19 
lbs., f.o.b. factory. 


EST (ЇЇ BOR nA M m (ШЇ | ЙИШ 
TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com: 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tiva for any reason within ten years 
after purchase date will be repaired ar 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring-St, Royersford, Pa. 19468 
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[] 8" Power Saw at $39.60 
[] Standard Rip Fence at $6.50 
[] Long Cabinet Rip Fence at $7.50 
(J) Ball Bearing Spindle at $9.75 
[] Belt Sander at $39.50 
[] Disc Sander Attachment at $14.50 
[] Mitre Gauge for уп at $2.95 
[] Jointer Planer at $49.8 
O Ball Bearing таа at $15.05 
МАМЕ ss — 


ADDRESS 
CITT 


ILD 


...they do t the © N х 
same job as tools * 
costing up to 5 times as much. 


"Т О «ошл | 
AMERICAN MACHINE & TOOL CO., Dept. PS39, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $1 . _ ог 


$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund, No questions asked, 


ers ——E—: F 
Rî qm qm. qm OC RR MMR 


Brand new e electric motor 
Т4 developing full 1 h.p. 17 Ibs. (Purchased 
wA” separately, $39.85). With any $9 480 


AMT machine here. 


POWER SAW B" tilt arbor saw . . . cross- 
cuts, rips, mitres, cuts, com- 
pound angles, dadoes, coves, Completely 


moldings. 
assembled with ground cast iron table, ġ 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l. 
Takes 1А h.p. motor or larger, 
standard blades, attachments, =й 
a Wt. 22 Ibs., f.o.b. factory. 


FREE OFFER, $ | 
cabinet base plans, . 3960 
with one piece of 34" “plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x zs M Takes cabinet rip 
fence, $7.50 add'l 
BEIT SANDER + precision unit. It changes 

from horizontal to vertical in 


seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses 34 h.p. or larger motor. V-pulley drive 
ii and multi-purpose drive кпе, 

Disc sander accessory, $14. 


Mitre gauge, $2.95 14.90 


— 18 lbs., f.o.b. factory. $9950 
3 WOOD LATHE : 


units. Sturdy cast iron 
Lever action tail stock, 


6" swing. Same pre- 
cision gee speed as $40 
with tubular steel 


= i 


E] 


two-speed pulley, fits A : 

any motor. Set of 3 ‚В 

high s oM шаш chis- ` 
ad 


els, i 
face plate, $2.90 odd’ |. 15 ibs., 


Tt o.b. factory 39490 


4’ WOOD LATHE . . . 12" swing. Industrial 
size, does same job as 
$75 units. Tubular steel bed rails, screw action tail 
stock, 3-speed pulley. Use any motor. 3 high speed 
turning chisels, $7.80 
add'l. 4” - ки 

$2.90  add'l. 


А. f.o.b. factory. $5 400 


Set of 8 ES chisels $20.90 


DELUXE BALL BEARING 4° WOOD LATHE... 


12” swing, similar to 4’ model with heavy duty, double 

shielded, lubricated-for-life ball bearings. 3 high speed 

turning chisels, $7.80 add'l. 4" face plate, 

$2.90 add'l. 30 Ibs., f.o.b. factory. 6600 
Makes beads, coves, 


WOOD SHAPER KI 


moldings, tongue- 
and- коше joints, etc. Accurate cuts at high speeds. 
Sal Sealed greased-for-life ball bearings. 


Less wood. Takes 1/4 h.p, motor or lar- 
standard cutters. Optional ee 
К ы assembly, $4.50 add'l. 9 Ibs. 


f.o.b. factory 50 990 


BUY DIRECT 
..USE THIS HANDY 
ORDER COUPON 
NOW 


= 
= 
— 
-— 
= 
¬ 
= 
= 
= 
am 
— 
= 
F 
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G.E. Motor [] $34.80 (with other item) 
[] $39.85 (purchased separately) 
Г] Wood Shaper Kit at $29.90 
[] Opt. Hold Down tiri end at $4.50 
[] 6" Swing 3' Lathe at $24. 
[] 12" Swing 4' Lathe at $54. 00 
[] Deluxe Ball. Bearing 4' Lathe at $66.00 
[] Face Plate $2.90 | any lathe 
O Turning Chisels $7.80 { above 
П Set of 8 Turning Chisels $20.90 
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MARCH 1979 | 207 


ЩИ, с  —— ——, 2 -—— ج‎ жу 20 0 90 ущ 


СООТ шеш o С qu EUER 


Time to 
e your skill. 


Let Belsaw prove YOUC can 


Еагп Up To "TT 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 


Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled 
. form for all levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more. 
All solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 


FULLTIME 


SHARPENING BUSINESS! 


You risk nothing by accepting 
On our this offer to see how easily 


30-DAY you can turn your spare time 


o 
Дин big Cash Profits with your 
FREE sv omplete Sharpening | 
Shop. No selling . . . no pre- «Go 
vious experience needed. Our س‎ 
TRI AL famous Sharp-All and show- "— 
how instruction set you up to 


OFFER make $200, $500, $700 a сг 


month CASH sharpening Saws, ab | 
Knives, Scissors, Lawnmowers, 


solid brass dials. Clocks 
you'll find challenging to 
make and at a savings you 
can appreciate. So, if you're 1 
looking for the finest clocks 
around. . . don't waste 
another minute. Build a 
Mason & Sullivan. It's well 
worth the effort. 


We oy o_o cn - 
i сс yr WE Send for all the facts! (idis pis 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 
Seed for FREE details -mal coupon below or postcard TODAY" 


BELSAW SHARP-ALL CO., 709M Field Bldg. Kansas City, Мо. 64111. 
No Obligation...No Salesman Will Call 


catalog today. 


O Please send me your new color 
catalog of top quality antique repro- 
duction clocks | can build. 

LJ lenciose 50¢ for catalog. 


nae i. اقسا‎ 
к. "n = = s H > m “з F 


Name 
* YES, [ ] BELSAW, 709M Field Bldg... Kansas City, Mo. 6411 « 
: please send me the FREE BOOK that gives full details. e Address 
IP FCRC : City/State — — — Zip — 
E E 
* Aadress : Mason & Sullivan Co. 
. CHE. o oe Zip à Dept. PSQ, Osterville, MA 02655 
2NESENEMEEWEEEENEEENNESENENIESIIILLNLLINLIJ 
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Add bolts and love 
and what do you E. i 


“machine that | 
2 YOU built! 


7 Туке Models, spas 
and 6 Bike e: 


Models. Many .j яны = at 
, accessories, 9 арч } 
including Д SUPER TRYKE 
bench ЖТ r 


seat ТҮТИ“ | 


= Ж: 


Easy-to-build 
semi-kit saves 
you money. En- ii 
= gine is completely 
assembled, frame is welded and й 
painted. With common tools and 
our 22" x 34", fully illustrated d 
instruction sheet, you just bolt 
everything together and start riding! й 
| * Rugged vehicles powered by 5 hp to 
«атй 5 16 hp American-made engines. 
* All have torque converters (no shift- 
< ing), four-shock suspension and 8 
Nm اي‎ tough, tubular steel frames. 
m. e Can be licensed for street riding in a 


many states. 
* Can be registered as farm machin- 


A 
v E & Rh W 
E 


For 
Е exploring, hunting, fishing, 
and occasionally even for 
work, these machines bring a | 
lot of pleasure. If backwoods rid- 


абе i , егу. 
В ing is your kind of fun, write today e Kit priced from $399.95 to $799.95, 
for a FREE color brochure, to: less accessories. 


i Car | Heald, Inc. Dept.Ps-93, P.O. Box 1148, Benton Harbor, MI 49022 


i From the Largest Makar of Bike and Tryke Kits in the World — Саг! Heald 4 
шш иш m m шиш UM иш шиш ша иш M UU NM NM иш NM UN g 
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Only $16.95 
| __ WHITTEMORE, BOX 2065DE, HANOVER, MASS 02336 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
||- 
sion movements and chimes. | | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| OFFER EXPIRES MAY 31 


em 
Cut 6" polystyrene panels, — them to form the dome, In- 
gtall Ж м йык and apply 2” cement. Use this well-insulated, 
indestructible geodesic dome for residence, office, storage... . 
Diameter 33° height 16', materials cost appr. 2160). 
Let us show you how to do i the easy way; we are specialists 
in thin-shell concrete structur 


Send $4.00 for booklet describing the geri neg dg TOTIES 
awi and st step instructions available for 
ai we "Key HG OUSE ENGINEERING 
eo Бох 4300253 
South Miami FL 33143 


Portable Steam Cleaner 


Steam in 60 seconds 


CLEAN: 

Engines, Air Filters, Lawn Mowers. || 

3 year guarantee on fire box, coils. Uses 

W= liquid soap, propane fired. Weight 120165. 

°` Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. S-7, 
_ Scott Lane • Box D, Jackson, WY. 83001 


STAINED 


GLASS 
Send 50° orena 


BIG STARTFR KIT 


GO-KARTS FACTORY DIRECT 
| Now you can afford an all welded 
tubular steel factory made Go-Kart— 
We have Go-Kart frame kits with all 
welding done, ranging from $29.95 
to $69.95 and compiete Go-Kart 

kits with 344 hp engines rang- | 
ing from $119.95 to $159.95. Send | 
$1.00 for catalog and complete set „ин ta | 


Schmieder Motor Co. Doylestown, Pa. 18901 | 


Hardened Steel. For Їн 
drilling, milling, carving, routing any metal or wood. Cutting edd 
from '4" to 1” ‚ shanks all 34. Brand new, in air-tight G.I. рас! 


32 pcs. - Tool Set, G.I. cost $275.00 now $20 
14 pes. - Tool CE EN oust MATO MN $14 
Save Even Mors, Both Sets now $29 


Two $29 Sets (Limited Time) $47 


10094 Guaranteed. Add $2.00 for shipping 
“= Texas orders add 595 tax. Export orders add 


U.S. SURPLUS CENTER, Dept. 5G 
715 Camden, San Antonio, Texas 782 


OUTDOOR LIFE BOOK P93P 
Box 226, Manhasset, КҮ. $0030 


Please ne ton King? Y SURVIVAL IN THE 


j postpaid. | 
as payment j^ full. 
Name 
ا‎ No. 


| Money back within 10 Cava if you're not fully satisfied. 


— — —  —  A— —X—  ——  —  ——X  —— — — 


| Handle any outdoor 
emergency P 
with ease- 
snakebite to 
water shortage: 


` йен NH e of life-saving 


* Over 150 how-to-survive 
iMustrations 
• An Original Outdoor Life Book 


Use outdoor expert Byron Dalrymple’ s all- encompassing 
guide, SURVIVAL IN THE OUTDOORS, gain the know-how anc 
confidence you need to keep cool in any outdoor emergenc 
Situation. 

Suppose you're stranded in the wilds, waterless? Scout arounc 
for a large cottonwood tree — it's a sure sign water's near th 
surface. Starved? Pick dozens of edible, nutritious wild plants- 
all are illustrated here for easy identification. Lacking a roof ove 
your неа натон it shelter nom a few — ron 
evergreen s, cattails, sagebrus on 
зару iut wel over as large an area as possible. Get counties 
life-saving tips, invaluable know-how like this. 

Learn to start a fire without matches. Learn to live entirely c 
weeds. Learn io locate und streams by examining 0 
surface of the land. Learn to avoid snakebites, learn how best tc 
treat them when necessary. Whatever the situation, SURVIVAL IF 
THE OUTDOORS is sure to contain the answer. «380 you'll a 
ways remain calm, confident, rational. It's yours for just $6. 95. 


SEE YOUR MUSCLES 
uU — 07 2, S GROW DAY BY DAY! 
OUR CHOICE! О eg” w—VOULLPUTONINCHES OF 


и 2. POWERFUL MUSCLES 
fou Can Do This... ON YOUR BODY! 


& BUILD POWERFUL 
MUSCLES....FAST! [ MOST MEN NEVER REALIZE THEIR FABULOUS POTENTIAL 
@ LOSE FAT! FFOR MUSCULARITY. Why? Probably because they ve never come 
GAIN MUSCULAR across or taken advantage of a training program quite like the one we 
© WEIGHT! offer here at UNIVERSAL BODYBUILDING. Our program has the 
| 3. Ultimate. masterplan for total body development and strength!! 
e DOUBLE OR TRIPLE How would you like to get into shape? Really into shape. Better 


YOUR STRENGTH! = than you have ever been. Enough to make the girls notice you with 
@ TRIM YOUR WAIST! 6 admiration and enough to make the guys turn their heads in envy. No 
@FEEL BETTER kidding! | don t care how much you are out of shape, regardless how 

2-48 EM mc EE — much you have let yourself go, | can change your body 100%, all for 

| жр 8 # = ES the better! Face it, unless you do something about it, your body gets 

Tm md T : | . worse; day by day it gets uglier! Your body and your health are your 

most important possessions and they deserve your attention. With 
. progressive body building you get better day bv day, with results you 
= can see and feel! ! 


SKINNY?,— S 


EN 
MUSCLES WILL - L " 


APPEAR ... 


Shape-Up, Get 
that waistline 
down and 
muscularize it! 


MAGIC! 


YOUR NEW 
MUSCLES WILL 
FEEL LIKE 


DYNA MĪTE!! 


FAT? 
BE GREAT- BE SOMEBODY SPECIAL! | MUSCLES! BY 


Improve your health, self-confidence and your outlook on life as 
you become more muscular. Regardless of your age, height or 
present build, we'll help you build a fabulous body. ousands of 
реоріе have taken this course with fantastic results — why not you? 


7 


P/N 


atever you look like today, we can improve on it. We guaran- 


Detroit, Mich. 48240 


tee it!!! . 
You bet | want MUSCLES - rush me your FREEZ 


| ARMS — Develop big, powerful SHOULDERS— Get rid of those |B  , | 
arms — the kind girls love to be puny shoulders! Instead, fil E Booklet and all your Colorful Brochures!! | am _ 
held in! Command respect from your shirts with bulging muscles! | sending you 25c to help cover postage and Һапа-\ 
СЕНО уди пие LEGS — Put some muscle on lingcosts. (please PRINT clearly) A 
LU CHEST — Is your chest sunken those spindly legs! Muscular В 
doa EU AME 1-0 зо ита роя 
chest You can measure 45, 47, ini Жан — —— g Name__ Age 


or even 50 inches! 


| ABDOMEN —Trim and hard — 


| BACK — Develop your upper 1 Ñ | 

О back, and get that outstanding Шага Ше gies ial aby ae | Address | 
"V-Shape!" Often within one Jock: Getrid of your potbeily; ЁШ | 
week you'll be able to see that орн Mie DUM il CI Ll ——Jilli. ا‎ | 
wedge formation begin to take at washboard waist- when TIT | 
shape — it's a real attention- you develop those abdominal MAIL THIS COUP ON TODAY 


getter! muscles! 


Its a Skyrocketing Pillar of Fruit! 


STRAWBERRIES, 


AS BIG AS PLUMS just like this) 
..,IN JUST 60 DAYS! 


^ 9] Me 
# GUARANTEE 
me SUG AR-TOWER' 
391 бег high straw- 
berries are guar- 
E anteed to reward 
Lim «^ б you with luscious 
t fruit starting in 
Sd ns just 60 days — 
" with berries 50 
big you eat them with a Soup 
spoon — or money refunded 
(except postage & handling) 
anytime within the next 6 

months! 

‘Sugar Tower’ — A.C.l. trade 


name for Fragaria Cultivar, 
Fé Laramie. 


€ 


Xr OT 


m 


a TEY XE RE Ru m 


MAAA 


Developed by U.S. Plant Scientists . . . spectac- 
ular super grower soars forth to a man- high col- 
umn of fruit — loaded top to bottom with clusters 
of huge sugar-sweet berries — the size of lus- 
cious plums — all starting in just 60 days! 
GROWS SO FAST — SO TALL — SO 
HEAVILY CLUSTERED WITH GIANT 
BERRIES FROM TOP TO BOTTOM! 

From a patch of earth no bigger than an out- 
spread handkerchief, you get Heaping Bowlfuls 
of giant strawberries! 

Here it is! The garden sensation of the 70's. 
The Champ himself... SUGAR-TOWER'... the 
all-time biggest, easiest-to-train man-high straw- 
berry you or your friends have ever seen in your 
ives. 

Think of it! Super-soaring MAN-HIGH wonder- 


plants that you'll actually grow in giant cluster- 


packed pillars of fruit . . . loaded top to bottom 
with masses of strawberries . . . huge, meaty 
berries SO INCREDIBLY BIG, you actually eat 
them like hand-fruit. That's right, just like sugar- 
sweet plums! And that's only the beginning! 


BERRIES SO HUGE YOU CAN'T PUT MORE 
THAN ONE IN YOUR MOUTH AT А TIME! 
So big are these 'SUGAR-TOWER!' berries — so 

breath-takingly enormous — and so heavily clus- 
tered right up the entire plant — you actually 
have to tie the plants to your walls, trellis or 
fence to support the overwhelming weight of the 
plant and the fruit! 

And if that isn't startling enough — just wait 
til you see your neighbors gasp in amazement 
as these 'SUGAR TOWER' berries decorate your 
grounds with huge berry-packed towers of fruit 

. SO FAST ...in virtually no time at all you'll 
reach out of your dining room window and pick 
dessert right off the vine from these magnificent 
man-high wonder plants! 

And that's still only a mere hint of the wonders 
that await you, when you are among the first in 
your neighborhood to grow these sensational 
GIANT man-high STRAWBERRIES. 


ZOOMS FROM CHILD-SIZE TO 
MAN-SIZE IN JUST WEEKS! 

Because, when in your life did you ever hear 
of strawberries so eager їо grow... they'll actu- 
ally drape your walls, trellises, fences in cascad- 
ing fountains of fruit. . . each man-high beauty 
a festival of strawberries from top to bottom from 
just a 2 foot wide patch of earth . . . and all start- 
ing in just 2 months time! And remember, not just 
ordinary, puny berries . . . but sugar-packed 
giants: 

© НЕ BIG and juicy, you eat them like hand- 
ruit. 

© SO HUGE and meaty, just 3 sliced-up ber- 
ries top a cereal bowl! 

Ф SO FAST-growing you'll see it surge into a 
man-high "berry factory" this very season, 
starting in Just 60 Days! 

AND THEY MULTIPLY — SO YOU GET 
TWICE AS MANY MAN-HIGH BEAUTIES 
EACH AND EVERY YEAR! 

— AND REMEMBER — because ‘SUGAR 
TOWER is a self-multiplying perennial, for every 


ACTUAL 
SIZE: 


HOW'S THIS 
FOR A FISTFUL OF 
MOUTH WATERING GOODNESS? 
SAY NO MORE — JUST PASS THE CREAM! _ 


berry-laden man-high vine you get this year, you'll 
get twice as many GIANTS next year... and new 
plants for years to come. Meaning: HUNDREDS 
UPON HUNDREDS OF BERRIES year-after-year! 


THINK OF IT! YOU PLANT THIS SPRING — 
PICK BERRIES BY THE BASKET STARTING 
IN JUST 55 TO 60 DAYS! 

And remember — because they're winter-hardy 
(to —30°F) they're one of the sturdiest, easy-to- 
grow strawberries imaginable. Simply plant them 
next to fence, trellis, wall or even a pole... 
follow the easy instructions . . . tie for support 
... and be thrilled by the most incredible parade 
of fruit, flowers, and foliage. There's just nothing 
else as spectacular in all of nature. 


ACT NOW! THE SOONER YOU PLANT 
THEM, THE SOONER YOU'LL ENJOY THESE 
PLUM-SIZE BERRIES! 

Here's the best news of all — the amazing 
price of these wondrous MAN-HIGH 'SUGAR 
TOWER' Strawberries. Not the $1.00 per plant you 
might expect for such a remarkable super-bearer 

. but less than 50€ apiece for thickly-rooted 
nursery-grown plants ... and each one all set to 
grow high as a man and bear fruit starting in 
just 60 days. 

But one word of caution — with an incredible 
berry like this, demand is bound to be over- 
whelming. To avoid disappointment act now! 


ANOTHER EXTRA BONUS 
AT NO EXTRA COST! 


All ‘SUGAR-TOWER’ Strawberry Plants 
are separately grown for shipment east 
and west of the Rocky Mountains. 


(©) 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 
saaasassasssussMAIL NO-RISK COUPON TODAY «sssaaaanansauaaas 
EDEN VALLEY NURSERY SALES, Dept. JSM-52 

Caroline Road, Philadelphia, PA 19176 

Yes, | want to grow MAN-HIGH STRAWBERRIES, with fruit 
the size of plums. So please rush me the number of 
'SUGAR-TOWER' Strawberry plants | have checked below. 


Г] 6 'SUGAR-TOWER' plants...... $2.98 plus 35€ 
postage & handling. 
(1 12 'SUGAR-TOWER' plants...... $4.98 plus 50¢ 
postage & handling. 
O 18 'SUGAR-TOWER' plants...... $6.98 plus 75 
Fra & handling. 
[] 24 'SUGAR-TOWER' plants...... $8.98 plus $1 


stage & handling. 

SATISFACTION GUARANTEED WITHIN 6 MONTHS OR MONEY 
REFUNDED (except postage & handling). 
Total amount enclosed $ PA residents add 6% sales 
tax. Check or money order, no COD's please. 
CHARBE IT: (check one) Exp. Date 

Visa/BankAmericard 

Master Charge 

Bank Number 2 


Credit Card + 
Name 
Address Apt. + — 
(Ие —— y i ۴ 


6059-125 
"assassasasssas Div. of American Consumer, INC. sasasasasssas 


TURN SAND & CEMENT] INTO 


RECITAL THEATRE CONSOLETTE II SPINET 


$100.00 A DAY Es 


EARN BIG PROFITS — 
Over $20 an hour — by 
manufacturing Colorful 
concrete Bar-B-Cues— — 4 
Right in your own = 
back yard or 
garage. Full or 
Part time. All 
materials avail- 
able from local 
building supply. 
We offera 
complete 
business 23 
package— For a Small 7те 


Demand for outdoor barbecues now arowing by leaps апа 
bounds, ,.and the BIG PROFITS are yours for the asking. 


Act now. Get full information. 
RPT MFG.Dept.PS-39 3537 Limekiln Pk. „Chalfont, Pa, 18914 


assemble any of these 
Schober Organs 


—and save 50% off store prices. 


Basement Sump Pump 


Install this automatic submersible 1/3 hp., 
115 VAC, 3300 GPM cap. pump yourself. 
Shipped completely assembled @ $55.50 
each or in Kit form @ $50.50 each. 12 
month limited warranty. Send for free 
brochure. Send check or money order to 
ACPCO, 1295 Hamilton, Lorain, OH 44052. Ohio res. add 4% 


sales tax. Shipped PPD in continental U.S.A. p RCNH URN нй: e mc ане: 
| ii = i А | Тһе #Аоёе! Organ Corp., Dept. PS-118 Ё 
DEC | i This coupon will bring you the 43 West 61st Street, New York, М.Ү. 10023 

YOUR PHONE i fascinating Schober color cata- Г] Please send me the Schober Organ Kit i 
CALLS OIN TA PE , og which describes the organs | Байоо. | 

23 nclosed is my $1 for the 12-inch demo ài 

rai кенер and steer calls sonda | | i and shows you how easy it is to record. ü 

емек) кичке HAN RE assemble them from Schober's T i 

n Won (t MN Jd Ven жетш complete kits. Include $1 if you Mem ; 

| 2-1/4 x 1-3/4 x 3/4 '$24.50*. à City State. Zip Й 

2 E 3 


VOICE be. 
ACTIVATED «7 
CONTROL (С 
2-1/4 x 3/4 x 1/2" SWITCH ^4 


OVER 
1150 
HOUSE 
PLANS 


A Great 
Collection 


of Home кы ae een С А 
230 1%- & 2-STOR Y HOMES - - Marsares, Gambrels, олон. Salt icy Germans Farmhouse 


Designs adaptations, Also Contemporaries. 3, 4, 5, 6 bedrooms, libraries, family rooms 
Blueprints 
Available | 
At Low Cost 


Self contained solid state. Excellent adjust- 
able sensitivity. Recorder activated by voices 
or other sounds. Uses recorder mike or 
remote mike. Great for home, business, etc. 


M CROT ELECTRONIC ri 
ICRO MINI MIKE 
Among world's smallest, solid state, self contained 

WIRELESS MIKE. Mercury Bat. (шп, Picks up most 

sounds and transmits without wires up to 300 ft. thru 

FM Radio. Tuneable. Use as mike, ampf., alarm & alert 

system, baby sitter, hot line, etc. (“Plus $1.00 Pstg. & 

{ . НО) Money back guarantee, California residents add 

“ tax. Free data. Mail order. Visa, M/C, Cod's o.k. Quantity 

$18.95 discount available. AMC Sales, Dept. C, 9335 Lubec 

| 24/4 x 3/4 x 1/2" St, Вох 928, Downey, Calif. 90241 Phone (213) 869-8519 


For Your 


Mei | CHOOSE YOUR HOME DESIGN. $$ 
Library BY EXACT CATEGORY .. | 


Your 
Family 
Will Have 


RADIO CONTROL 


: ] F E we E ea, з J T - F эй ч, T 
2 CHANNEL-LEOPARD TANK Hours 185 ONE-STORY HOMES — Over 2000 250 ONE-STORY HOMES — Under 2000 
Of Fun Sq. Ft. Contemporary, Traditional, og. Ft. АП Styles, shapes, budgets. 


MOVES Forwards, Left, Right and Turns 360 Degrees. 
Dimensions: 8-3/4"x4-1/4"x3-1/2". Weight: 1 Lb. 5 Oz. 
Transmitter 5 Oz. Range 50 ft. 


Family rooms, extra baths. Brick veneer, 
frame. Flat.and sloping roofs. 


Ranches, L-shapes, Atriums, Mud rooms, 
H H Family rooms, Separate dining rooms. 
Picking my рсе ساس‎ 
F Ј E^ T J- ' 1 M d o" 
It's | 
EL 
Favorite 
Design Е" ECT et I = 2 E н = Б." Wok Y г ed i o rbd: "als Ex 
eomm | 180 MULTI-LEVEL HOMES — Split- 223 VACATION HOMES — A-Frames, 
Chalets, Hexagons, Angular Cottages, 


"Cluster" designs. From 500 to 3000 
Sq. Ft. 176 pages, BO in full color, 


Levels, Hillsides, Bi-Levels, Tracditianals, 


z = 
Charming | Contemporaries. Exposed lower levels. 
Exteriors | Balconies, terraces, All sizes. 


And И save $4.05 аи 


Practical Get Complete — CATEGORIES DESIRED O (3) 250 One-Story Homes $3.00 1 
C - Collection - aver | [1 (1) 230 1% & 2-Story Homes $3.00 O (4) 180 Multi-Level Homes $3.00 

onvenient 1150 Designs | " (2) 185 One-Story Homes $3.00 [] (5) 223 Vacation Home Plans $3.00 

. sl 2900 Illustrations L] SEND ALL 5 CATEGORIES at $10.95 PSM83MN 


Living 920 Pages NAME (please print) 


Plus 2.50 Post EIE. 
and Hid. Fla, Res. P Pj t n T 
odd 4% Soles Tax UE Lo aris Batteries 
| not included 
15 DAYS MONEY BACK 


GUARANTEE 


DEPT. BK - 23761 RESEARCH DRIVE 


E F‏ 3 کے 
ome planners пе. FARMINGTON HILLS, MICH. 48024‏ 


LOOKS, MOVES & SOUNDS LIKE THE REAL THING! 


SEND CHECK, M.O. OR ALL INFORMATION ON CREDIT CARD | 
AND TELEPHONE NUMBER. 

Floor Plans ому. $10.95 ЩЕ | 

CH py ا‎ In Canada, Mail ів: CITY — ] Ig Рыа | 

International Electronic Equipment Corp. ORDER perg IEEE | OME PLANNERS. INC. ——— — 

Р.О. Box 522542, Miami, Fla. 33152 TODAY [= Gar { Dept BK 23761 Research Drive : | | 

; E Eu Farmington Hills, Mich, 48024 Mich. residents please add 4% sales tax. ы 
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OPPORTUNITY M 


1 AUTOMOBILES 


MY $500 Electric Car. Patented: 
Build for fun/profit. Information $3. 
ZUELCO, 1320A Dorchester Ave., Bos- 
ton, MA 02122. 


BUY Your Next New Car From 
Detroit. Send $2.00 for Quotation. 
Wholesale Auto Brokers, Inc. 1754 E. 
сата Mile Road, Madison Heights, MI 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, КҮ 40493, 


RETUNING FOR MAXIMUM ECONOMY 
Average mileage increase 55%., horse- 
power 5-105. Details FREE Tech- 
, Box 1688C, Columbia, MO 


POWERFUL HORNS! Make People 
Move! Hundreds of Sounds! For Cars, 
Trucks, Motorcycles, Boats, Free Cata- 
log. Kolin, Box 357-PS39, Bronxville, 


SAVE on 1979 Cars and Trucks, 
Also Late Model Bank Reposessions. 
Details $2.00, Brothers/ Auto Brokers, 
915 William, Omaha, NE 68108. 


AUTO INSURANCE 


COSTS TOO HIGH?, 
Slash your rates su Save $1000's!: 


i 
a 
a 
WRITE TODAY FOR FREE DETAILS! H 
LI 
L| 
| 


2 AUTO SUPPLIES & 
EQUIPMENT 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
coun Prices for Mechanics. Send 
Stamped Envelope for Current Specials. 
Associated Distributors, 401 Augusta 
St., Cincinnati, OH 45202. 


. ALTERMATOR Generator 
Book, Details: 
1505 
89128 


Rebullding 
Hedelund Engineering, 
Barkentine, Las Vegas, NV 


Recommended by Popular 
Science's Smokey Yunick 
as a cure for today's low octane gasolines! 
,CVHINOEN LEAKAGE 
TESTER 
mm wal 
vet pounds per iach 
Send ү» for 1979 
Catalog today! 


MOROSO 


MOROSO PERFORMANCE NEC INC. 
Carter Dirve, Unit 9-1, Guilford, CT 06437 


3 AUTO TRAILERS & . 
CAMPERS 


BUILD-IT-YOURSELF - Campers 
Trailers - Fifth Wheels - Motorhomes 
Pickup Covers - Camping Trailers 
Kits - Plans - Full Size Patterns 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 907 06. 


Umen. Wu "OS шыш AS . = چ‎ = = = 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 


word extra. 


Bold headline or white space, $22 per line. 


CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for May issue (on Sale April 15) is 


February 26. Send orders to Classified Adv. Dept., 


Pop- 


ular Science, 380 Madison Avenue, New York, NY 10017. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy to Build PLANS 
О KA 


G E нта т 
MINI KE 
THRE EE. WHEELER - 
MINI CAR .......... 
PEDAL BOAT...... 
12^ SAIL BOAT ..... 
SAIL BOARD ....... 
PONTOON BOAT 
8^-HYDROPLANE 
2 People MINI JE 
HEELER A.T.V 

LE SLEIGH 


MINI VEHICLES PLANS 
Dept. А, Chary, М.Ү. 12921 


= 


4А SNOWMOBILES 


lo MFG Supply Box 157P Dor- 
chester, WI 5442 
5 AVIATION 


SPORTPLANES, MINI-HELICOPTERS, 
MOTORIZED  HANGGLIDERS,  Plans/ 
Kits/Complete, Catalog $3.00. LFP. 
Box 19828, Houston, TX T7024. 


BUILD - One man JET HELICOPTER! 


Easy, inexpensive, Detailed plans, 
drawings = $7.00. Helicraft, Box 3053. 
A. Redondo Beach, CA 90277. 


HANG GLIDER MAGAZINE, 12 issues: 
Sacha 1860-PSG, Santa Monica, CA 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2195.00: carries 220 

Ib up to 50 mph! Send 
$3.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. P$12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


FANTASTIC Hovercraft plans. 
place, $9.50, Two Place, $16.00. 
information, Palmer, Box 
Renton, WA 98055. 


One 
891P, 


i 


HOVERCRAFT Plans. All Sizes: Cat- 
alog $1.00. Universal Hovercraft, Box 
281. Cordova, IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 


6 ASTRONAUTICS 


| PROPELLERS, Easy Carve Method, 
$3.00. Box 180, Quitman, AR 72131. 


ROCKET magazine, plan, catalog, 
more. Send $1.00 to MATIOMAL ASSO- 
CIATION OF ROCKETRY, Box 725R, 


| New Providence, NJ 07974. 


BOOMERANGSI PRO-RETURNINGII 
Championship designs — books, Order 
catalog, EoomerangMan, 312 

Park, Monroe, LA 71201. 


ANTIGRAVITY Propulsion 
Free Brochure. RDA, Box 
Concord, NC 28025. 

7 BOATS, INBOARD & 
OUTBOARD MOTORS 

260 DESIGNS, patterns, kits. Cata- 

logs: Powerboat $2.00, sailboat $1.00, 


Marinecraft, Box 161-P, Brighton, 
MA 02135. 


"HOW TO FIBERGLASS BOATS" . 


Device. 
8173-N. 


| New Book - 56.95. GLEN-L, 9152 
eren, Dept. ES. Bellflower, CA 


SAILBOAT Kits - Save Half, Trailer- 
able, factory molded fiberglass. AN - 
$13.95; 21’ - $19.95: 26' - $3 
: deck е" - 
you install interlor. Terms, Free color 
catalog, Luger, Dept. AC-79, 3800 
West Highway 13, Burnsville, MN 


EVINRUDE 19758 Bargains . . all 
handling 
Electra Marine, 


1563. 


N 0 
McCulloch parts . 
Merrick Road, Lynbrook, NY 1 


CAROLINA DORY/SKIFF 19 — 


(20 Не 25 
ullders _ Plans 


e Portfollo 48 Plans 
I Sharples & Skiffs, Power 
н “Action Photos & Dory Lore, only 
.00 Alr Mall $10. 
TEXAS DORY BOAT PLANS T 
Box 720 Galveston, Texas 77553 


BOAT PLANS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Ph ta س‎ Tunnels - 
Pontoons - 8° to 49°, LOW COST, HIGH 
QUALITY plans for poe 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step pictorial instructions. 
BOATBUILDING SUPPLIES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 

books. Send $1.00 ($2 CANADA) for catalog 
plus FREE "'BOATBUILDING SUPPLIES’ 


GLEN-L MARINE 
9152 Rosecrans, Dept. SP 
Bellflower, CA 907 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - '"World's 
largest Catalogues"' - 300 '""ONEOFF'' DE- 
SIGNS - 8' - 80' - in fiberglass - plywood - 
steel - aluminum - POWERBOATS - 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - run- 
abouts - SAILBOATS - Daysailers - Trailer- 
sailers - motorsailers - multihulls - (KYACK 
- CANOES - 40 models) - BOATBUILDERS 
MATERIALS - Hardware - fastenings - sails - 
mastrigging - plywood - books - SPECIAL 
SECTI on FIBERGLASS - resins - foams 
- epoxies - polyesters - mats - cloth - C-flex 
- Airex ete. CATALOGUES $1.00 - (With 
Boatbuilder's Guide $2.00) - CLARKCRAFT - 
16S Aqualane-Tonawanda-New York 14150. 


| brochure. 


inboards | 


AIRBOAT 


| mph, using 
stock 8 hp. Briggs 
| & Stratton Engine. Very simple construction, 
using common materials. No welding, no fiber- 
glass. Information booklet $1.00. Plans $10.00. 
ROCKY MOUNTAIN AIRBOATS 
Р.О. Box 513-A, Morgan, UT 84050 


WORLD - FAMOUS 


ULTRALIGHT 
OUTBOARD MOTORS 
...WHOLESALE! . 
"BUGS" e Dept. PS 
Box 61, Lawrence, NY 11559. 


11 DO-IT-YOURSELF 
ENERGY METERS, electric, gas, w 


ter, phone, etc. Many very frank sur 
vival publications. Brochure 25c, Con 


sumertronics, Box 475PS, Alamogord¢ 
NM 88310. е 
WIND POWER BLADES 
9’ diam, 3 blades with hub, $125.00 
Wil drive 40 to 60 amp. ternatc 
or generator, Johnston Mfg. 412 W 


Slerra, Palmdale, CA 93550. 


EXPAND CONSCIOUS capability, 
cover data from your subconsciou 
Proven method with NEW "BBe. Tape 
Instructions 2.98, postage 5c. Та 
4.98. Robert Stone, Р.О. 3o 
19050, Pensacola, FL 32503. 


BUILD Swing Plane from Scra 
2x4 Plywood. Kids love it. РІ 
$3.95. Dubois, Inc. Box 1293, 
shalltown, 1 IA 50158. 


TELEPHONES Unlimited, Equipmen 
Supplies, Catalog 50c, Box 1147A, S 
Diego, CA 92112. 


ELECTROPLATING, 
book, All Metals, Electroplate Meta 
lic / Nonmetallic Items, $7.00. Detal 
Бозе, Tropie, Box 95Р, Palm Вау, F 


CONVERT auto to HYDROGEN o1 
eration! Generate hydrogen fuel. Pls 
and Instructions - $10.00. RDA, P. 


Complete Tex 


| Box 873, Concord, NC 28025. 


BUILD solar water heater for le 
than $150, Instructions $2.00. Roger 
Service, Box 571, Bryan, TX 77801. 


PROJECTION TV... convert yoy 
TV to project 7 Foot picture 
Results equal to $2,500 projector. . 
Total cost Less than $20.00. PLANS 
LENS 16.00. Illustrated informatic 
FREE. Macrocomac, Washington Cros 
ing, PA 18977. 


INSULATION SAVES MONET! Enerj 
costs will continue to  skyrocke 
Homeowners need this informatio} 
Tells how you can do most or all ins 
lation yourself. Many other interesti 
articles on types of insulation, сотѓо 
and economics, storm windows 
doors, ventilation, humidity, etc. Ser 
$2.00 to R.H.E.S. Publications, ЭЁ 
West 2nd Ave.. Columbus, OH 432132.) 


BUILD 8’ by 8’ Shed Using Alum 
num Siding. Plans $3.00. Joy Desig 
Box 218, Milford, MI 48042. 


ae ee apu im 

POWER loss or interruption? Pr 
tect your air conditioning compressc 
Time Delay Device, 24V, only $8.9 
With  Brown-out rotection $10.9 
Easy to install, housands sold 
contractors and OEM's at $15.95 pl 
Dealer discounts, Send check or mon 
order. MIN Inc., Box 123, Largo, 


The Whole HOT TUB 


Build your 

спон with he heater & 

filter, lor less than $250! 
ns $7. 

"The Whole Hot Tub 

@ Catalog.” Get in on the 

hot tub explosion, $3. ig 


P.O. Box 885 
Cotati, CA 94928 


JUMP " 
RAIN + IRRIGATE АҒ 
IRCULATE - SPRAY fg | 


avy-duty rustproof ball- 
aringpump.Stainless 
aft.1 HP 1200GPH 60' high Wis 

3000 СРН 25'well.5200GPH max.144" in. 
out. Belt or direct drive. Use 14 HP or larger. 
ney back guarantee P'pd cash with order $19.95 


IBAWCO Box 35, BelleMead,N.J, 08502 


INVERTERS 


invert 12 volts DC into 115 VAC 60 cycle! 
10 Kilowatts & more possible! Run refriger- 
ators, furnaces, anything! Big NEW solid-state 
inverter technical manual: Learn how they 
work, who makes them, where to get free 
plans! With diagrams, photo's, and addresses! 
$5.00 includes 1st class post. SEND TODAY! 


Alternator Secrets 


Get 3 to 10 Kw at 110 volts from auto alter- 
nator! Build portable power plant. Charge 
batteries, weld, run power tools, lights, etc.... 
Get 110 volt AC for transformer devices (not 
motors)! Secrets for windmill use! Build cus- 
tom regulators! More! Heavily illustrated 
jam-packed manual. Sent 1st class! Guaran- 
teed! ORDER TODAY! only $4.00 


un THREE-PHASE Motors 
jn SINGLE-PHASE! = 


Three reliable methods— Capaci- 
tive, Autoformer, & Dynamic! _ Е 
Mo motor rewinding! Manual ff Ww 
includes three-phase and motor " 
theory & capacitor values! New 
стоте edition! Only $3.00 Guaranteed! 


TECHNICAL SECRETS: Build wood stoves, 
Savonius rotor windmill, books on wind & 
water power, solar, blacksmithing, motors, 
lathes, locks and much mare! WRITE! 


LINDSAY, BOX 12-SF , BRADLEY IL 60915 


-APTURE THE SUN WITH SOLARA 
HEAT YOUR POOL FREE 


Beat the Soaring Energy Costs with Solara, | 


Remarkable Solar Pool Heater You Can Build 
as Little as $250 © The Solara is Compact 
| Designed for Easy Installation * Extend Your 
im Season as You Enjoy the Comfort of a 
ar Heated Pool———Cost Free! Fully Hius- 
ted Plans and Instructions * Examine at No 
—Money Back Guarantee. ORDER TODAY 
ONLY 6.95 ppd. SO-LAR ASSOCIATES, 
pt. 68, Box 566, St. Augustine, FL 32084. 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
encyclopedic windmill/generator report 
gives sources, costs, in- 
structions, capacities, 
specifications of equip- 
ment you can buy today. 


Clews' 
actric Power from the Wind: $2.98. Both, 


98. And famous Dwyer precision, portable | 


nd speed indicator: $8.95. All three $14.49. 

EE with order: U.S. brochure Solar Energy 

" Heating and Cooling. Prompt Shipment. 
MONEY BACK GUARANTEE. 


ENERGY UNLIMITED, Dept. 103 
9 Thorndike St. 


Palmer, Mass. 01069 


LASERS UNLIMITED 


» CONSTRUCTION PLANS — with 
parts sources 


40 Watt CW CO» Laser ........$8.00 
100 KW Nitrogen UV Laser .... 5.00 
Helium Neon Gas Laser ....... 5.00 
Solid State Laser Rifle ........ 6.00 
Solid State Ruby Laser Pistol .. 10.00 
Dye Laser ..................... 6.00 
Pocket Laser .................. 5.00 
e COMPLETE ITEMIZED LIST of all 


laser companies with addresses, phone 
Ачта and available enin ar 
LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available ....... $4.00 
LASERS UNLIMITED 


Dept. L1, Box 716 
Amherst, NH 03031 


WHAT? ME 
MAKE SAUSAGE 


WHY NOT? 


IPES AND MEAT 
WING an ilustrated 22 page book written by 
ES rao er gro me ше. over ioc recipes. 
su as book price, equipment, cures 
"d Vs К Каз Co. бер! "ib 1067 

° Buffalo. NY Rabo 


Only $4.49. Also Henry | 
authoritative | 


BUILD your own SOLAR COLLECTORS. Buy 
components direct from manufacturer, assemble 
yourself. Guaranteed high жап, durability and 
efficiency. Send $3 for our catalog plus valuable 


information & advice on installation, freeze pro- | 


tection, prevention of corrosion, insulation, cü- 
trols, sensors, pumps, pay-back calculations, life 
cycle costs, thermal conductivity, thermal capaci- 
ty, insulation, outgassing, heat exchangers, heat 
transfer fluids, and more. 

NORTH BAY SOLAR 

21045 Silva Rd. 

Sonoma, CA 95476 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form| 
such ИДЕ diae as, Nightime vision ШЕ 


7096 Reduction Possible In Heating Costs. 
Build ''The Aqua Heat Fireplace Boiler'' 


| Make your very inefficient fireplace into a 


very functional and efficient heat source. Unit 
is compatible with your present hydronic sys- 
tem, and when properly installed, does not 
interfere with normal operation of same. The 
"Aqua Heat Fireplace Boiler’’ is completely 


automatic, just open your damper and start | 


your fire. When water temperature in your 


| unit reaches 115°F, the Aquastat controlled 


circulator starts, send heated water thru- 
out your system. Unit can heat 4 to 6 rooms. 
Perfect backup for Solar. Prints & Instruc- 
tions $12.50 (Pa. Res. add 695). Any or all 
parts available. Patent Pending. 

AQUA HEAT SYSTEMS, Inc. Box 198 
Stoney 18930 


Garden Rd., Kintnersville, PA 
ne 
а е^" 
~ wind FL 
* bem ecl" 


Enjoy free heat & power, Sand for 
energy Encyclopedia. Complete list 

of Mfg., cost, specifications, on ail 
alternate sources of energy - Pius 
Booklet of Plans available for do-it- 
аары —54.00 

ergy Service 
14A Hughey St., Nashua, NH 03060 


| SAVE! BUILD YOUR OWN 


POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 
® 18-їп. BANDSAW 

Ф 12-in. BANDSAW 

e 10-1п. TILT/ARBOR SAW 
Ф 49-in. TILT/TABLE SAW 
® SPINDLE SHAPER 


3 {50 
TO 


ө COMB. DRILL PRESS LATHE н. ы 
€ 6-in. BELT SANDER 3 


PLANS with $ FS & | 
FULL-SIZE 725... 


PATTERNS Deductible} 
KITS FROM $32.99 TO $119.99 


Featured in Popular Science, 
trated. Sold for 33 years. 


Пи = 


Месһапіх 
78,000 in use. Satis- 
faction guaranteed, Send $3.00 each for plans | 


(Ist cl. postage prepaid) stating tools wanted, 
Catalog included. Or, send 50g for Catalog! 
GILLIOM MFG., INC. 
Dept. PS-3, St. Charles, Mo. 63301 


712 HOME CRAFTSMAN 


: 

FURNITURE PLANS. Save Hundreds, 
No Special Tools Needed. Complete 
Selection $5.00. Woodesign, Box 3361, 
Lantana, FL 33462, 


T ل‎ 


PLAIN Sturdy Furnishings. Plans 
and detailed instructions for Coffee- 
table; End-table; Bookshelf, $5.00, J.T. 


Villmer. 5701 Windmill Rd.. Imperial, 
MO 63052. is | n 
1800 CATALOGS listed and dë- 


scribed. Sources for everything imarin- 
able. $3.00. MASTERLOG, Eox 24413E. 
Oakland, CA 94623. 


CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable).  Elcraft, 
Вер 521-CF, Huntington Beach, СА 


“GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs. 1425 Sherman, 
Dept. CS-79, Evanston, IL 60201. 


OUR BUSINESS 15 HARDWARE for 
furniture and lamps. The source for 
special items, Catalog $1.00, Paxton, 
B-28, Upper Falls, MD 21158, 


| EE 


| Upon Request. Miller & Sun, P.O. 


WOOD - Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits. Tools... discount 
prices,  Hard-to-find hardware, 
page catalog 50c, Craftsman, 
ЕХ-39, 2729 Mary, Chicago, IL 60608. 


12A FOR THE HOME 


FIRE Will Not RAVAGE Your HOME 


| with a tested and proven system that 


extinguishes fire. Details $2.00 to: 
Dept. PS3, Box 585, Rockford, MI 
49341. 


AMAZING wood heater - automatic 
forced air - heats entire home - 2 
models from $269.00 - Write: Box 3, 
Rockton, IL 61072. 


WATER PURIFIED . INSTANTLY— 
WITHOUT CHEMICALSI lc/Gallon. 


Safewater, Box 39195-PS, Phoenix, AZ 
85069. 


REN FAILURE LIGHTS RE- 
QUIR BY LAW IN PUBLIC 


PLACES FOR YEARS. 15 YOUR 
HOME (OR OFFICE) ANY LESS 
IMPORTANT? 


Leave Plugged into any 110 Volt 

outlet. ELECTRICITY GOES OFF 
LIGHT GOES ON, AUTOMATICAL- 
LY. Remove use as a RECHARG- 
ABLE fiashlight. (SAVES MONEY- 
recharges many, many, many times) 


like wiring lights in Only 
$13.95 each, Two or more ordered 
| together $11.95 each. (Add $2.00 
® each P&H) ORDER NOW FROM: 
Recharge- Keith runer کی‎ poues 
able Power 101 So. Truitt Rd. PS-3 
Failure Р.О. Box 271, 
5 **Guaranteed- Return undamaged ІЙ 
Light days For Refund Purchase Price. 


13 TOOLS & MACHINERY 


LATHE Catalog, $1.00. Woodworkin 
$1.00. Shop Supplies $1.00. Campbell, 
1424 Barclay, Springfield, OH 45505. 


SMALL FOUNDRY Furnace, Supplies. 
Literature, Pyramid Products, 
Dep M, 3736 South Tth Avenue, 
Phoenix. AZ 85041 


BANDSAW BLADES. Any Size, Free 
Catalog, Bandsaws, 89021hy49, Sonora, 
CA 95370. 


4" METAL Cutting Lathe 566.80. 
Taig, á 15048 Proctor, Industry, A 
9 x 


WOODWORKERS Swiss Army 
Knife, 12 tools in one, $8.00. P 
SION QUALITY. Kevin's Gifts, Вох 
1038, Hopkinsville, KY 42240. 


STAINLESS STEEL wood, machine, 
tapping screws. Nuts, washers, 
nails. Free 12 page price sheet. 
Fastening Products, Box 151B, Chel- 
tenham, PA 19012. 


10^ANNIVERSARY SALE 
Bargain Bulletin 


UNIMAT «MAXIMAT + ATLAS LATHES = SAWS 
GRINDERS + TOOLBOXES • CUTTING TOOLS 
PRECISION TOOLS » WELDERS*HAND TOOLS | 
and much mora! SEND 50c FOR YOUR COPY f 


SCHLESINGERS FOR TOOLS,LTD. 
1202 Utica Ave.Brooklyn,N.Y.11203 


14 ENGINES & MOTORS 


EXPERIMENTAL Rotary Engines, $1. 
Cope, Box 71SA, West Chester, PA 
19380. 

FAMTASTIC new engine degreaser. 
Engines emerge locking brand-new 


clean, $9.95 guaranteed. MH Bronisz, 
P.O. Box 188, 


Clarence, NY 14031. 
таана HOLDER 


Puts "ri base under 
end unted motors 
E 71/18 p 6-11/16 diame- 


ter 

Postpatd ns Prices— 
Aluminu 

53. 286a. FZ forge. Bn. 
з 2130 57.25 & fo 


ada ; Е. 25 e mount. 
latedt Co. | 
11501. 92nd Ave. M 
Osseo, MN E5388 


15A ENERGY SAVING 


SAVE 20% on Heating/Cooling Bill. 
Constant Temperature, Details $2.00. 


ECCO, Box 392, Yukon, OK 73059, 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available, Details free. Underground 
Homes, Р.О. Box 1346-5, Portsmouth, 
OH 45662, 


15B ALTERNATE ENERGY 


SOLAR PANEL KITS - 
Components, Assemblies. 


Metal Parts, 
Details Free 
Box 
19151, Portland, OR 97219. 


| SQurce, 


Capacity, Write: Box 3, 
| 610712. 


boat | 


| Brook Products, Ine., 


SOLAR HEATING CATALOG — FREE 

SHOWS full line of solar heating 
components, Install solar heat your- 
self and order all materials from one 
by mail. Write for free cata- 
log and price list. Solar Components 
Division, Р.О. Box 237, Manchester, 
NH 03105. 


rom ر‎ 


AMAZING Solaray Lens Kit. Plastic 
lene 7" x 10" heats liquids, 
barbeques, Etc. using Sun's 
only. $9.00. J.A. Enterprises, 
TZ, Meacham Branch, Elmont, 
11003, 


a m m 


WATER Storage Tanks - Life Time 
Fiberglass . 100 Gallon to 6000 Gallon 
Rockton, IL 


^ HYDROGEN 27 Electrolysis Generator 
50141. $10.00. L. Spicer. Lineville, ТА 


— - ы: 


SOLAR REFRIGERATION 


Homebuild For $100 Per Ton 


| R&D Company offers plans and 
single unit license on newly patented, f 
low temp. solar powered system for 
airconditioning or freezing to home- - 
build market. ALSO an inexpensive, | 
efficient concrete collector system 
and other money and energy saving 
home-build projects. Order plans and | 
license now and deduct 2596 or send 
$4.00 for further info. on all projects. 
Airconditioning $35, refrigeration $35, 

| concrete collector system $25. 
Solarco, PO Box 1667, Sierra Vista, 
AZ 85635—15 day money back 
guarantee. 


WOOD STOVE/HEATER - SAVE $300 
Build Your Own. Heats 1200 sq.ft. All 4" 
flat steel, firebrick, materials locally available 

| Air-Tight ‘Cast-Iron Door Avail- | 
lable. 26" long, 18" wide, 
33" high, about 350 lbs. 
| Burns 24" wood. Plans $7.00 
CAROLINA STOVE WORKS, 
Box C, 507 Perry St. 
Troy, NC 27371 


SOLAR BOOKS 


тин nme жш M e COR Den d 


solar energy mim mer ws from a 
si source. our  com- 
pr einen including solar 


P-104, 


Ir —MMnÓn 


SOLAR ABSORBER PLATES 


Highly Efficient 17 Tubesheet Design. 
All Copper Construction. Thoroughly 
Tested; Sized for Standard Glass. 


Manufacturer's Direct Price: $39.50 
each (minimum order 5). 


For information write: 


SUNPLATE, INC. 
P.O. Box 1127, Thomaston, GA 30286 


16 PLANS, BLUEPRINTS 


PLANS. Nationally advertised plans 
now available through Pond Brook 
Products. Canoes, Summer homes, 
Wood—working, Hobbies 
Send $2.00 for catalogue to: 
Box 301, F 


lin Lakes, NJ 07417 


CONCRETE MIXER 
Build your own for LESS THAN 
$70, less motor from local mate- 
rials. For a (кш set of plans, 
including de- | 

IER tail drawings, 
IBI] assemblies, | 
and bill of ma- 
terials, send 

$10 plus 50¢ 


W & P ENGINEERS, 


Machine Design Consultants, 
1315B E. 61 St. 10-1, 
Tulsa, OK 74136 


MARCH 1979 | 213 


17 BURGLAR/ FIRE ALARMS 


QUALITY Burglar-fire alarm Equip- 
ment At DISCOUNT Prices! FREE 
Catalog!! 


624G. Cranford, NJ 07016, 


COMPLETE SELECTION of Burglar- 
Fire Alarm Systems and Parts. Free 
Catalog. Emel Electronics, Box 146. 
FG, Sheffield, MA 01257. 


19 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white. Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 
art, Selznick, hundreds of titles. Free 
illustrated catalog, Niles, Box 1576-PS, 
South Bend, IN 46634. 


New bargains 
on old movies. 


Chuckle at Chaplin in "Easy Street", 
laugh at Laurel and Hardy in "Big 
Business" or tour a Zeppelin (and 
see its destruction) in "The Hinden- 
burg’. Any or all three for half-price 
during our current sale. Terrific 


films and bargains at no risk: If after 
receiving any item you are not 
satisfied, return it to us within 10 
days. We'll allow you full credit on 
some other purchase or give you a 
full refund. $1.00 brings details plus 
film catalog or video catalog alone. 
Write: Blackhawk Films, 

Dept. 4810, Davenport, lowa 52808. 


21 HOBBIES / COLLECTIONS 


COLLECT Military Medals, List 50c, 
Үрп. Box  38"7PS, Baldwin, NY 


22A WOODCARVING 


Make duplicate wood carvings, 
quickly, easily. Create art 
objects, gunstocks, figurines, 
etc. No skill needed. Great 
fun. Easy profit. Just trace 
any pattern. Write for info 
PUB "How То" booklet 50€ . 


HOBBI CARVE* 


Woodcarnag Tisi 
| 1720 PS Mi dera St. N.E. 
"727: Мрз. MN 55413 


25 FORMULAS, PLANS 
E ind 


5000 MONEYMAKING Formulas - Cat- 
alog /Manufacturing Secrets $1.00 
(Refundable): GWAG. Box 193, Brook- 
field, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac. 
tical, accurate and clear 
information and instruc: 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
electricians, chemists, 


people in every walk of ite refer to Henley's 
daily, In this gold-mine of a book, you too will 
lind formulas and recipes for almost everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—learn new money -sav ings 
and exciting way of doing things. As indispen- 


aranteed, 
Jnly $9.95 


sable as a dictionary, Satisfaction 

| 900 pages hard cover-cloth binding. 
| plus 95a postage & handling. 

Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-32 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY | 


LIGHTNING MAKING DEVICE! Spec- 
tacular harmless 20” long  forked 
displays! $24.95, Information: $1.00. 
Wilcox, Altus, AR 72821, (501) 468- 
4141, 


214 | POPULAR SCIENCE 


Steffens Alarm Supply, Box | 


“LASERS and Holograms", book 
with PLANS $2, SAVE $2,000. Make 
INSULATION. $2. Astralbooks. Box 
901, Foneswood, VA 22461. 


NEGATIVE ION GENERATORS. (Fas- 
cinating details - $1.00.) Golden 
Enterprises, Box  1282-PS, Glendale, 


AZ 85311. 
ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount Catalogue-$1,00. 


Hagenow Laboratories, 
54220. 


Manitowoc, WI 


ECONOMICALLY Priced! 
Supplies, Catalogue $1.00. 
tific. 916 
WI 54220. 


Scientific 
Starr Scien- 
Madison Street, Manitowoc, 


NEW 200-page 1979-80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


CHEMICALS, apparatus, project 
books, wide selection, Catalog $1.00 
Send to: Pioneer Industries, 14а Hugh- 
ey Street, Nashua, NH 03060. 


DIAMONDS, several tiny CRYSTALS 
manmade from GRAPHITE, plus litera- 
ture, $10.00, DIAMOND, Box 7533, 
Provo, UT 84602. 


DRAMATIC AND UNIQUE! "AMAZING 
PLANS" MANUAL BY SCIENCE WIZI! 


ELECTRONIC/CHEMICAL — LASERS, | 


LIGHTNING, SMOKE, LIE-DETECTORS, 


SECRETS, MUCH MORE — EASILY — 


BUILT! $6.00 COMPLETE. STARBURST, 
BOX A, PARK RIDGE, NJ 07656. 


GRAVITY Research Association's 
BREAKTHROUGH. $3.00 Refundable. 
3204 Breeze, Austin, TX 78722. 


IMPULSE LASER Rifle plans with 
parts source $3. Droid Robot $2, FM 
Surveillance MIC $2. Illustrated Proj- 
ects List $1 (Refundable). Limage, 
Box 305, Planetarium, NY 10024, 


. COMPLETE Catalog only 
Formulas, books. Laboratory Sales, 
161-B, Brighton, MA 02135. 


AMAZING ELECTRONIC 
"m. PRODUCTS 247 
LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - 8- 
TUNWAND: TY DISRUPFTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- | 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE + ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION hi ited 


CATALOG $1 Depi. РЕ, Bex 714, Amherst, МН 03031 


50c. 
Box 


puc pal PHASER PISTOL — Complete 
y Plans for Build- 
ing—52.75 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
МАН ROBOT— $2.00 
Horoscope—$2.95. 
LASER COMMUNICATIONS .......... $9.95 
шоно and its effect on the vi 
System ................ — 
Catalog of super Science Projecti ut. 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, БА 30136 


27 


PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, Crystal 
clear, colors, Embedding, coating possi- 
bilities unlimited, for p: vi labora- 


al od $ Castolite, Dept. 
79C/PS, Box 391, Woodstock, IL 
60098. 
29 LOG CABIN & 
HOME BUILDING 
| CABIN KITS 
* Broad Top "A" 
| * Little “A” 
Î Top Quality, Low Cost 
Easy to Build 


Brochure *3'* 


KITWOOD « ° "BOX 12552 
FORT WORTH, TEXAS 76116 


31 NURSERY SUPPLIES 


WANT Greatest Cashcrop Working 
For You? Write: Ginseng, Flag Pond, 
TN 37657. 


GROW Ginseng, $50 pound. Have 
moan Information, Collins, Viola, IA 


32 REAL ESTATE 


CALIFORNIA Acreage. Lots. $20.00 
down, $20.00 monthly. Box 35291, 
Los Angeles 90035. 


CALIFORNIA - 214 acres, $48.00 
month. No Down, Owner, Suite 554A, 
аст Owensmouth, Canoga Park, CA 


FREE Catalog - Arkansas, Missouri, 
Oklahoma (state preference), Photos, 
farms,  ranches, acreage, retirement 
property, residences, Low Taxes, 
water, 
Dept, 2, Little Rock, AR 72203 or Call 
Toll Free 1-800-643-8073. 


“CANADIAN Country Properties." 
Our 64th year. Catalogue - 6 Issues 
$2.00. Tax Sale Service, Suite 404-P5, 
85 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5. 


FREE CATALOG! All Types Property! 
Photos! (12 States.) SAFE-BUY 
Estate Agency, Inc. Box 589-P5, 
Rock, AR 72203. 800- -643- 8341. 


REE... SPRING CATA- 


Coast! UNITED FARM AGENCY, 612- PS 
West 47th, Kansas City, MO 64112. 


OWN CANADIAN LAND FROM $47.00 


AN ACRE. Properties across Canada 
ottages, hunting, fish- 
. Cana- 
Estate Land, Dept, 22C, 286 
Lawrence Ате, W., Toronto, 


. (418) 789-4536. 


Big Spring Catalog! Over 
i described, 
Land, Farms, Homes, 
nesses, Recreation, Retirement, 
lected best thruout the 1.5.1 Over 700 
offices, 43 states All Across America! 
Yours FREE from the World's Largest! 
STROUT REALTY, Inc. 7 S. Dearborn, 
Dept. 5810, Chicago, IL 60603. 


LIVE Vacation Retire in Southern 
Utah! Fish, hunt, camp  year-around. 
Pure air! eserve your own spread, 
$20 monthly — $695 full price. 
Complete information kit, $1.00 (re- 
fundable), Southwest, Box 375, Beryl, 
UT 94714. 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide™ ... plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FC, 
20036. 


WYOMING RANCH LAND, 10 acres - 
$40 down, $40 month. (Offer void in 
California.) Owner - Mike Gauthier, 
9550-A-Gallatin, Downey, CA 90240. 


» your best investment, We 
have listings of farms and land for 
sale of all types, in all sections of 
the country, representing owners and 
brokers. Call or write for free infor- 
mation. C.M.A., 630 Elk Street, 
Gassaway, WV 26624. 304-364-5146 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED 


LOCK BLADE , 


FREE! 


ONLY $350 each 


9” Overall Length Flips 
5" When Closed «Open in. 
e Opens instantly locks anto. 
e Sharp and matically to 
prevent acci- 
Tough dental closing. 

e Stainless раза а-ин 
tough stainless 

Steel Blade steel blade for re- 


liable use and hard, 
long service. Money 
back in 5 days if not 
satisfied. Send $3.50 
plus to cover post- 
age and handling. 


WESTBURY SALES CO. 


CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment. 1000 Quality 
Items, Discount Prices. Campmor, Box 
407P, Bogota, NJ 07603. 


Washington, DC | 


| formation! $2.00! Money Back 


| PLUS - MOST COMPREHENSIVE DIREC 


35 AQUARIUM SUPPLIES 


MINIATURE DRAGONS! Lively - | 
tle - Colorful. Hardy in aquarium, 


bowl, terrarium, Healthy dragon 
(PAIR), illustrated handbook, diet 
complete habitat - $10.00, Extr 
dragons - $5.00. ANIMAL KINGDO? 


9320 Division, Byron Center, М 
49315. LIVE DELIVERY GUARANTEED 


в with Custom 
Live Sea Horses aquariu 
Includes 6 adults and up to 30 ponies from preg- - 
nant male, marine salt, food, sca horse tree, sca 677 
shells, coral, silica sand, live snail, live plant rJ 
and instructions. $6.98 i 
BEGINNERS KIT: 4 adults and up to 30 ponies 
from pregnant rà salt, food, snail, plant and 
instructions. 

E DELUXE AQUARIUM and all above 
accessories with 10 adults and up to 60 ponies $ 
from 2 pregnant males. $11. 

AU kits sent poripaid. Via Air Mall Live Delivery Guarameed. 
Sea Horses, int, Dept. PS 39, Bex 2096, Coral Gobles, Не, 231 


37 DOGS 
COLLARS, LEASHES, harnesses, П 
plates, Write for catalog: The Do 


Collar Works, Maysville, GA 30558. 


DOG Collars, Pens, Houses, Supplies 
etc, Free 30 page catalog, Pet Ware 
house, P.O. Box 307-PS, Round Lake 
IL 60073. 


38 BIRDS & ANIMALS 


RAISE QUAIL 
FOR PLEASURE ANO PROFIT 
“PRODUCE AND SELL" —tells he 
to produce Bobwhite Quail and 
where to sell them. 
"SPORTSMEN & GAME BREED- | 
ERS CATALOGUE” —complete 
line of low cost quail breeding 
ш E —price of quail 
kr s an 
т pent Send 25 ер or Two Booklets 


бав MFG. CO., Р.0. BOX 1552- M. SAVANKAN, GA. 314 


39 EARTHWORMS, 
CRICKETS,FROGS 


GREY Nightcrawlers = 
Free Literature,  Fain's 
Edison, GA 31746. 


Raise /Retai 
Angleworme 


FREE Literature — We "each Yo 
To Raise, Sell Fishworms, Crickets 
12-inch African Worms, Carter Е 
12, Plains, am 31780. 


EARN Money — fishworms 
Backyard, garage, basement, Free in 
structions, startling market facts| Oak 
haven-121, Cedar Hill, TX 75104. 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalo gue! Thousands Wa 
surplus opti bargains. Lenses 


Prisms, Te escopes, Binoculars, etc 
Jaegers, 691G Merrick Road, Lynbrool 
NY 11563. 


GOV'T. SURPLUS 


GOVERNMENT Surplus, Buy in You 
Area, How, Where, Send $2.00. SUR 
PLUS, 301 TT-PS HEADQUARTER 
BUILDING, Washington, DC 20014. 
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DISCOUNT, Vietnam Boots, Fatigues 
Helmets, Jackets, Parkas, Canteens 
Haversacks, ves, Machetes 
Pouches, Catalog $1.00 (refundable 
Dixie Military Surplus, Box 8149-P5 
Nashville, TN 37207, 


GOVERNMENT LANDS from $7.50 
Acre! Investment! Vacation! Fa : 
Exclusive Buyer's Guide! Complete In 
Guaran 
tee! "Land," Box 99776-P3, San Fran 
cisco, CA 94109, 


1979 SURPLUS Army, Navy sto 
64 page illustrated catalog, Sen 
$1.00 Ruvel, 3037 North Clark, Dep 
M3, Chicago, IL 60657. 


"GOVERNMENT SURPLUS Directo 
ry." Buy 250,000 items  (includir 
jeeps) ...low as 2c on dollar! Mos 
complete information available - $2. x 
SURPLUS DISPOSAL, Box 19107- 
WASHINGTON, DC 20038. 


JEEPS - $59.30] - CARS - 33.5011 | 
450,000 ITEMS - GOVERNMENT SUR 


TORY AVAILABLE tells how, where t 
buy - YOUR AREA - $2.00 - MONE 
BACK GUARANTEE - Government In 
formation Services, Department Аг 
Box 99249, San Francisco, CA 94109, 


J) BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fast! Guaranteed! 
е Information. American Powerhouse, 
x 667T. Minneapolis, MN 55440. 


7 PROFITABLE 
OCCUPATIONS 


SURPRISE Y OUR BOSS. Become 
tary Public now, We gulde you, free. 
> sell notary needs. Raise your 
age, job value, income, Assistance 
tionwide, Brochure: Gulf, Drawer 
50-B, San Antonio, TX 78201. 


GUARANTEED recession-depression 
pof business, Profit, 1728 Derby- 
ire, Daytona Beach, FL 32017. 


LEARN how to become a successful 
nsultant in your own field. Send for 
ip literature. Write to Bermont 
üks, Dept. P, 815 15th St., NW. 
ashington, DC 20005. 


FREE catalog. Repair ‘air condition- 

r, refrigeration, Tools, supplies, full 

исип, Doolin, 2016 Canton, Dal- 
, TX 75201. 


FREE Literature — Make Big Money 
ising Fishworms and Crickets. Carter 
rm-10, Plains, GA 31780. 


HOW To Make Money writing short 


ragraphs, Information free. Barrett, 
ре CRGE, 8 South Michigan, Chicago 
603. 


MECHANICALLY INCLINED INDIVIDUALS 


—WANTED— 


semble electronic devices in your home. 
(t started in spare time. Experience, Know- 
ige or Investment Not Necessary. Ex 

] profits: $300 - $600/Wk. Possible. Write 
"free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


7 BOOKS & MAGAZINES 
LEARN ABOUT TOMORROW... | 
DAYI Send for free 72-page catalog 


books, periodicals, tapes, and other 
ormation about the future. World 
ture Society, Dept. EG, 4916 St. 
no Avenue, Washington, DC 20014. 


BOOKS on antiques and prices. Free 
alog! Warman Publishing, Union- 
wn, PA 15401, Po MEC 


CLOCK and Watch Repairing Books, 
ols, Materials, Free Catalog, North 
ierican, Box TTBCA, Fox River 
ove, IL 60021. 


UNIVERSITY DEGREES BY MAILI | 
chelors, Masters, Ph.Ds, 
ding details. Counseling, 
3, Tustin, CA 92680. 


CHINA, It's wide open now for trade 
and you can make a fortune. New 
ok tells you how, Just $4.95, Money 
ck guarantee, China Market Informa- 
Bo eas 30th NW, Washington, DC 


) JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
Eg. 1600 Jokes, Tricks, Science, 
rts, Hobbies, Johnson-Smith, C-11, 
. Clemens. MI 48043. 


) MAGIC TRICKS, 
PUZZLES, ETC. 


NEW! Largest magic catalog ever, 6 
e tricks, book of 50 tricks, $1.00. 
rshall Brodien, P.O, 1115, 
latine, IL 60067. 


! COINS & CURRENCY 


HONG KONG Dollar only 10c, Uncir- 
ated cupronickel dollar. Limit one. 
ults only. Plus price lists. Littleton, 
VE Dept. KH-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
.00, Issued before 1913. Limit 1 set, 
ults only. Plus price lists. Littleton 
E Dept. HL-2, Littleton. NH 


› STAMP COLLECTING 


55 DIFFERENT U.S. Stamps! Only 
c. Includes old issues, Commemora- 
es, high values, airmails, plus hard 
get $1.00 stamps - send 10c (offer 
ADULTS ONLY) to Goliath, Dept. 
2. Bethlehem, NH 03574. 


GRAB BAG of over 100 Unassorted 
imps, Contains New Issues, Asia, 
uth Seas, Africa, etc, All for Only 
Ai (ADULTS — ONLY), Littleton 
Dept. EX-2, Littletown, NH 


Box 


50 DIFFERENT U.S. Stamps, In- 
des 1943 Flag Stamp of Occupied 
tions. Only 25c, Approvals included. 
lett Company, Box 338-5. York- 
vn Heights. NY 10598. 


FREE CATALOG: 3100 
imp Packets, Countries 
егу. 1018 Meridian, Mishawaka, IN 


FREE! Big 
Edition listing thousands of bargains 
including U.S. and  B.N.A. stamps, 
packets, albums, accessories and sup- 
Plies. Also, fine stamps from our 
approval service which you may return 
without purchases and cancel service 
at any time. Jamestown БЕРЕ Dept. 
E-39-PS5, Jamestown, NY 14701 


wow! > 110 All Different Germany 
10c. Commemoratives, Airmails, 
Values. Big Catalog, bargain lists, Also 
fine stamps from our approval service, 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept.  A39-PS, 
Jamestown, NY 14701 


FREE! “MONEY SAVING” U.S. price | 


list. Scotco, Box 4455-PS3, Hollywood, 
FL 33023. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 


ЕВА __ _ __ —Á— 
FREE U.S. $1.00 Stamp. Older 
Issues, Commemoratives, Airmail, Vir- 


gin Islands, Others - atalog Value 
over $5.00, U.S. Bargain Price List. All 
Free! Send 10c for Mailing. Empire 
SUP; Toronto, Ontario, Canada M4W 


9 CANAL Zone 25c. Approvals. 
Merkel, 30 Grandview, South Hadley 
Falls, MA 01075. 

U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
stamp Center, Kennebunk, ME 04043. 


SEND Only 10c for Nice collection 
of U.S. Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 
stamps and collectors supplies also 
included. Mystic Stamps. Dept. 55-2, 
Camden, NY 13318. 


U.S. 200 different commemoratives 
$1.00! Approvals, Gordon Davison, Key 
Largo, FL 33037. 


TONGA'S Fantastic Coconut-Shaped 
Definitive Mongolian Panda Bear, In- 
terplanetary Astronomical Space Sta- 
tion, Friedrichshafen Zeppelin, Hy- 
derabad Mausoleum, Velasquez Paint- 
ing. 10c when requesting approvals. 
State age. Douglas coer. Department 
PS- 6, Las Vegas, NV 89 19. 


u.s. 100 DIFFERENT 10c. approvals. 
Stamps, 
23113. 


“INVERTED ERROR" + 


n= =ш= чш с= 


I — ee 


| 100 Differ- 
ent United States, 35c with approvals. 
ha Stamps, Washington, DC 


2,000,000 STAMPS - 150 countries - 
26. Sant, Belden, 4175, Dearborn, MI 


FIFTY Free stamps. Approvals. J&D 
Stamps, 396 Avery Street, South 
Windsor, CT 06074. 


pigs U. t stamps on approv al. Adults 
only. Bub values with faults. Tremen- 
dous savings! Rivertown, Dept. 152SB, 
Ada, MI 49301. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. | КОРИС 

FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


` FREE, U.S. Mint Set. . 


Approvals. 


Hildebrand, Box 4867, Santa Clara, CA | 


95054. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd St. San 
Diego, CA 92105. 


50 DIFFERENT Old U.S. between 
1861 and 1939 . $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 

$5.00 VALUE, 100 different United 


States Commemoratives $1.00: Bryson, 
612P White. Toledo. OH 43605. 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
25c with approvals. Jaxon, Box C11, 
New Rochelle, NY 10804. 


| 54 RADIO, TELEVISION 


36c TUBES, Radio & TV! Free Color 


Catalog. Cornell, 42175 University, 
San Diego, CA 92105. 

GOVERNMENT surplus electronics, 
gadgeteers illustrat catalog 25c. 


Meshna, Nahant, MA 01908. ri 

POLICE Scanners, Crystals, Anten- 
nas, Radar Detectors. CB's. HPR, Box 
19224. Denver, CO 80219. 


FREE Educational electronics Cata- 
log. Edukits Workshop, Department 


T86-A, Hewlett, NY 11557. 


Ес use en Наа ШЕР‏ ی 


BUILD YOUR OWN TV CAMERA! 
“Ideal for home & business” 


mcam 


Whether for FUN и PROFIT, we 

challenge you fo the exciting held 
el TY telecasting. Complete kil 
only 5185.00. Solid-state. Ано 
available assembled, Connects te 
any TW set, Reviewed in fhis 
magatine, August, "T3 itane. 


ONE OR WRITE FOR FREE 


FH 
ILLUSTRATED CATALOG OF KITS 
„DIAL 402-987-3771 iodoy) 


1305 BROADWAY ST. N, 
DAKOTA CITY. NEBR. 68731 


АТУ Research 


Bargain Catalog—New | 


High | 


Box 385-8, Midlothian, VA | 


54А CB RADIO 


св ACCESSORIES /kits, plans. 
PANAXIS catalog, Box 130-C3, Para- 
dise, CA 95969. 


55 ELECTRONICS, 


STEREO, HI-FI 


FCC LICENSE. lst & 2nd Class. 
Electronics Career courses by mail, G.I. 
Bill. FREE School Catalog and Infor- 
mation. School rep will try to call. 
Write Cleveland Institute of Electron- 
ics, Inc. (CIE), Dept. WPS-45, 1776 
ree 17th Street, Cleveland, OH 


E 


COMPUTERIZED 
Computer Systems. 
komplete $10.00. Davies, 
o 


Details $1.00, 
Site v uS 


x 9, Edmonton, Canada, T6H 4N6. 


— 


TSi сес tronics Inc | 


organs. р pianos, strings, РИЧИ. ambire. 
synthesizers. Bulld your own custom instrument 
Also Factory assembled. 104-PACE CATALOG 52 


No kidding. Sneaketia'a catalog took 
longer to write than some of our competitors 
industry ty атата In fact, we crected an 


great alog 
= Gd \ is an invaluable manual of 


wo 


Dept. C-PS. 735 N, Northlake Way 
Seattle, WA 38103 


56 RECORDS, TAPES, etc. 


OLD Radio Programs on Cassette 
Tapes, Send 15c Stamp for Catalog. 
Box #246, Florissiant, MO 63033. 


eee 


OLDIES —45 RPM Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 
makers, i 


W. Belvedere Ave., 
more, MD 21215. 


SAVE! Name Brand Instruments, 
Accessories. Catalog. 25c handling. 
Freeport Music 114C Mahan St. W. 
Babylon, NY 11704. 


. GUITAR, Banjo, Violin, Mandolin mak- 
ing materials, accessories, books, piano 
tuning kits. Catalog 25c, Guitar Cen- 
ter, Box 15444. Tulsa, OK 74112. 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
$ Models for students, teach- 

ers, professionals. Standard 
ог Electronic. Terms. Trades 
F welcome. Home Trial. Hohner 
a Button models too. FREE 

catalog and Importer prices. 

ACCORDION CORPORATION 

Belmont Avenue, Chicago, Ill. 60641 


5535 (PX) 


58 SONG WRITERS 


POEMS set to music. Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


Roulette for Home | 


| land Hills. 


POEMS Wanted, Songs Recorded. 
Broadway Music, Box 7438-PS, Saraso- 
ta, FL 33578, 

60 BUSINESS 
OPPORTUNITIES 


MINIATURE GOLF BLUEPRINTS Ero- 
chure, Nugent oy ылдый насы. Box 8709, 


Detroit, MI 48224 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning seller. 
Exceptional margin, Distributors 


wanted. Northwest Electric, Ave. 174, 
Mitchell, SD 57301. 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. Imme- 
diate delivery, Spectacular home busi- 
ness Opportunity, Free Eook, SMC, 
6061 e Soto Ave. Dept. 28- 75 
Woodland Hills, СА 91385 Я 


IMPORT - Export opportunity. Profit- 
able world-wide mail order business 
from home without capital or travel 
abroad, We ship plan for no risk exam- 
ination. Experience unnecessary. Free 
report. Mellinger, Dept. 52693, Wood- 
CA 91367. 


EARN $30,000 Yearly! Run your 
own music store, Unlimited opportuni- 
ty. Order your s гер by step success 
program today, Send $39.95 - Musical 


Careers "Unlimited, m York Road, 
Lutherville, MD 21 1093 

SYNTHETIC lubricants, dealers 
wanted, unlimited earnings, Ralph 
bir Ams/Oil Dealer, oley, MN 


MAILORDER opportunity! Start prof- 
itable home business without experi- 
ence or capital, Write for free book, 
case histories, plus complete details. 
No obligation. Mail Order Associates, 
Dept. 658, Montvale, NJ 07645. 


` LEARN profitable watch repairing 
through self study. Free information. 
Nawtco, Box TTBCC, Fox River Grove, 
IL 60021. 


BIG Profits In becoming a supplier 
to major industry through electroplat- 
ing small parts and metalizing non- 
metallics. Write for free particulars: 
Mason, Room MC-3-IC, 1512 Jarvis, 
Chicago, IL 60626. 


@ Made $40,000.00 Year by Mailor- 
der! Не] others make money! 
i ox 318FF, Ypsilanti, MI 


YOU CAN BEAT INFLATION details 
for stamp. Sargeant, 440-B Kathleen, 
Des Plaines, IL 60016. 


$10,000 Profits with Smal] Invest- 
ments, Information, Send 50c to Ster- 
ling Enterprise, Р.О. Box 11, Elyria, 
OH 44035. 


“INCREDIBLE SECRET MONEY MA- 
CHINE. $6.95 each, postpaid. Syner- 
getics PS-7, Box 1112, Parker, AZ 


STOP  Wasting Money answering 
questionable advertisements, Confiden- 
tial report explains 1000 offers, Globe 
ч و‎ Box 20588-PS, St. Louis, MO 


ABANDONED 
—take it! Details: 
Woodville, TX T5979. 

$500 - $1,000 MONTH Plan raising 
rabbits for us. Free Details. White's 
Rabbitry, PS, Hudson, OH 44236. 


MAKE More Money by Mail. HACO, 
Box 846, Nashua, NH 03061. 


INDUSTRIAL SILVER 
Silver, Box 548, 


VENDING Machine. No _ selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway 


orporat on, 
1930PSB Greenspring Drive, T onium, 
Maryland 21093. 


PIANO Tuning learned quick at 
home! Free information. Empire School, 
Box 450327, Miami n en 


HAVE own bus Mak 
money, International, Box 16386- PS2. 
Portland, OR 9721 


TATE [ткн individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


———! 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-PS,. 
Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 
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$100,000 mailorder method. Guaran- 
teed! А, Tucker, 4389 Audubon, 
Detroit, MI 48224. 


FREE Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


REPAIR HYDRAULIC JACKS5—Free 
Details—Hydraulic Parts Supply, Dept. 


S. Box 4157, Brownsville, TX 78520. 


$82.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


WANT SECURITY? Proven Mailorder 
Plan Guarantees Results! Free Details. 
Action, Box 7702, Miami, FL 33155. 


FREE Details - Start Profitable 
business making simple, unusual wood 
gifts, novelties. Easy! Everything ex- 
plained! Williams, 32B Titus, Glen 

ve, NY 11542. 


TRADE SECRETS of Booming Home 
Remodeling Business Revealed! 
Tremendous Profits! Free Facts, Re- 
modler. Dept. 3-С, 286 Forest Ave., 
Massapequa, NY 11758, 

COMPLETE  Mailorder book selling 
program! FPS, 1518 Luray, Pittsburgh, 
PA 15239. 


NEED MONEY? Get Best Deal on 
Bank Loans, Amazing Book Reveals 
Banker's Secrets, Order Now! $3. 
Financial] Publishers, 1523 Bert Ave., 
Gulfport, MS 39501. 


FREE INFORMATION, Spare Time 
$$$$$. Al] Season, 24 Lozler Ave. 
Emerson, NJ 07630. 


MILLIONS їп Mail! Free Secrets. 
r OA A1, Box 6226, Toledo, OH 


MEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
oe CR, Box D-50, Emerson, NJ 


$1200.00 MONTHLY Correcting Pu- 
pils' Lessons! Start Immediately, Free 
Re . Send self-addressed stamped 


envelope. Home, Box 9201-SBLK, San 


Diego, CA 92109. 


Earthworms for Us. Baker 


RAISE 
Enterprises, Box 173. Sparta. OH | 
43350. | 


BIG Extra money | keeping simple | 


records for small businessmen. Not 
bookkeeping, Not accounting, Not a 
course. No ишу, Follow simple 
instructions we supply for hundreds of 
businesses, 10 clients, one hour a 
month each, earns up to 5250.00. 
Quick, Easy, Simple. Details Free. 
Federated System, 2069 
Chicago 60618. 


BEAT the Races! Free Booklet! 
“Lifetime Income From Racing - flats, 
are Elias, Box 47G, Brooklyn, NY 


SYNTHETIC Oil Increases Fuel 
Economy! Engine Lifetime! Spare Time 
трн. (800) 448-4511, Extension 


‘be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 


salesman will call. Vet Approved. National Tax 
Training Schoo!, 


[earn 


игу: Men and Women ТН 


RE-UPHOLSTERY Хесе Apes! Re-Upholstery 


ШЕ 


і 

AT HOME... = Í à; [| 
| ELM Turm cast-off: inte. | 
FOR FUN сеш, $100. Spare or full | 
ar —— S 5 


We show you modern ways, furnish 


|| 
AN UPHOLSTERY INSTITUTE. 412 ®. Lyon St, 
, S86, Santa Апа. СА 9270 


-——— LELTE) 


WIN BIG OIL MONEY 


PLUS TAX BENEFITS 


a liTüe-kcncer of kate drewing. If you ore 
21lamdactunen you can compete with 


: Dept. 13 orcall toll free 
1(800)828-8080, Ext. 321 
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POPULAR SCIENCE 


Montrose, | 


STICKER 


1 PER 
BUM DEVICE 


PRINTING 


Simple, Cheap, Portable, Any Message in 
Minutes. Send fer FREE DETAILS. 
BUMPER—MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33822 


х FREE SHOES! 
UNE E RETAIL VALUE OVER $30 


| I'll show you how you 
can earn free shoes or boots for yourself 
PLUS up to $200 a month In extra In- 
come, Show frlends and nelghbors how 
they can save $15 to $20 a pair on 
high quailty shoes or boots. Belli kit 
Tree. Write: Gordon King, Hanover Shoe 
Inc. Dept. 2308, Hanover, Pa. 17331 


JD ELECTRONIC — 
Fas" ASSEMBLY BUSINESS B 


|Start home, spare time, Investment, knowledge or 
experience unnecessary. BlG DEMAND assembling 
electronic devices. Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete illustrated literatura 
BARTA, Box 248SN 
| Walnut Creek, Calif. 94597 


e 


BIG PROFITS ELECTROPLATING 


Start at home in spare time, Under 
$15.00! Complete instructions and 
business methods included. Fully 
Guaranteed! Details апа sample 
plated item FREE! 
CHEM SERVICES CORPORATION 
Dept. PS3, 4 Escondido Valle 
Manitou Springs, CO 80829 


61 MONEYMAKING 


OPPORTUNITIES 


ASSEMBLE products at home, Excep- 
tionally profitable. Many opportunities 
presently available. Businesses, 92-P2 
Brighton 11th, Brooklyn, NY 11235. 


BUILD DOG HOUSES, Steady In- 
come, Details 50c. Rosco, 93 Wilson 
St., Pittsburgh, PA 15223. 


MAILING Lists - Fresh names, eager 
names, eager Opportunity Seekers. 
"Stick-Fast'" gummed labels, correctly 
addressed, zipped, 1000/$15.00; 
3000/$33.00, postpaid. SAFEWAY, 
116 South Duffy, Butler, PA 16001. 


LET Me show you how you can have 
your own Rubber Stamp Business Free! 
Write: Roberts, Room RC.3.IC, 1512 
Jarvis, Chicago, IL 60626. 


FREE - Easy Ways to make money | 


selling exciting new products—Full - 


spare time. Send name, age for 5 
months free subscription, Salesman's 
Opportunity Magazine, 6 N. Michigan, 


Dept. 266, Chicago, 60602. 


LEARN The Secrets of Repairing 
Junk Batteries. “Fabulous  Profits'', 
small investment, Apex Engineering, 
tr A Bolsa Road, Atascadero, CA 


$2500/MONTHLY or more indefinite- 
ly. Guarantee yourself a very secure 
and happy financial future, Send 
stamped, self-addressed envelo to: 
Travnick, Box 226, Berwyn, IL 60402. 


GET RICHI! Secret law erases debts. 
Free report exposes millionaire'$5 se- 
crets. Blueprints, #53, 453 W256, NYC 


for autos, homes, investments, $3.00 
family, $5.00 business, Business Con- 
sultants, Box 1289, Battle Creek, 
MI 49016, 


MAKE TOP MONEY in Stained 
Glass. We teach you at home in 
your spare time with completely 
li!ustrated Lessons. all Profes- 

sional Tools and many interesting f 
projects. All this and MORE is in- 


cluded in our Self-Study Program 
Everything needed to start you 
"бп your way то Success 
- Regina Careers Ltd. Free info 
|» u Publications Dept. P5.39 
33 E. Main St., Round Lake Park, IL 60073 ] 


| For 


CASINO Betting System. Can Earn 
Hundreds, Even a Thousand Dollars a 
Night. Send $19.95 or $25.95 Сапа- 
ian to: International Casino Enter- 


Box 979, Huntington, NY 


MAKE MONEY with your camera. 
Booklet tells you how. Includes direc- 


tory of where to sell your pictures, 
what kind of photos and how to 
submit them. Send $1.00 ($2.00 in 


Canada). House of Lindsay, Dept. 231, 
RR1, Janetville, Ont. Canada LOB 1КО. 


62 EMPLOYMENT 
INFORMATION 


WORK Overseas, Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers, Clerical, etc. 
$8,000 to $50,000 + , Expenses paid, 
employment information write 
Overseas Employment, Box 1011F, 
Boston, MA 02103. 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! List- 
ings $2.00, Austco, Box 2060F, 
Puente, CA 91746, 


3 


PROFESSIONAL RESUME PREPARA- 
TION . . ours get results! Free 
information, Management Registry, 
4755 Klingsway Drive, Suite 320-5, 
Indianapolis, IN 46205. 


OVERSEAS .. . $15.000-$50,000 +. 
Free Information! Employment, Box 
29217-FC, Indianapolis, IN 46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377, 
64A PROFESSIONALS 

ACCREDITED 

PROFESSIONAL DEGREES (Васһ- 
elor, Master, earned with 
WORLDWIDE 


sionals Institute, лов 1651, Dept, 65, 


66 AGENTS WANTED 


BEAT High Living Cost - Take 
Orders for America's finest shoes from 
friends, neighbors! Easy, Profitable. No 
experience needed. Selling outfit free! 
Mason Shoes, K-456, Chippewa Falls, 
WI 54729. 


SPARE TIME CASH, Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions, Hanover Shoe, Dept. 
2376, Hanover, PA 17331. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


SELL blue ribbon Hertel Bible! Star- 
tling cover; full color 
Nativity. Top commission, 
nus. Sells itself! Liberal 


| ‚_ Dept, Р, 
Wichita, ES 67201. 


| sales and use, Get free facts. Camp- 
bell's Gro-Green (Est. 1928), 692 
Dewey, 


Rochelle, IL 61068. 


, $100.00 EXTRA a week easy! Spare 
time! Show men's, women's Double Air 
Cushion shoes, Dress, work, safety toe! 
Highest commissions. Shoes for vour- 
self, fit Free, Bronson, Dept. T-39, 
Minneapolis, MN 55408. 


INSTANT CASH COMMISSIONS Full 
or part time, Free Sales kit features 
America's largest line low priced Busi- 
ness, Printing, Advertising Specialties. 
Sign, Calendars and other necessitles 
used daily by business people, Profit- 
able repeat order, No experience, No 
investment. No collections or deliver- 
ies. Write today, National Press, Dept. 
927, North Chicago, IL 60064. 


WORLD'S FIRST  L.C.D, 
WATCH: Detalls $1. Linco, 
dianola, Columbus, OH 43201. 


70 AUTHOR'S SERVICE 


and free manuscript report. Carlton 


| Brantridge Forest 


71A REPRODUCTION 


MOLDS 


900 RUBBER . fiberglass molds fe 
ornamental concrete, Catalog $2.00 
Plycrete Mold, Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 

"WATCH REPAIR . . . Teach voursel! 

Save time and dollars informa 


tion, NA , Box 7TTBCB, Fox Rive 
Grove, IL 60021. 


ELECTRONICS Degree (BSET) b 
correspondence, Grantham College 
cbe La Clenega, Los Angeles, 


Е = _ 
FCC LICENSE. ist & 2nd син 
Electronics Career courses by mal 
G.I. Bill FREE School Catalog an 
Information, School rep will try to cal 


Write Cleveland Institute of Electron 


ics, Inc, (CIE), Dept. WPS-44, 177 
East 17th Street, Cleveland, О! 
44114. 

COLLEGE DIPLOMAS  WITHOU 


CLASSES. Accredited Degrees by Mal 
Free Details, ACSE, Northgate, Bo 
25195, Seattle, WA 98125. 

TATTOO Techniques - Manual, $2 
postpaid. A. Lemes M.D.. 321 N 
Larchmont, Los Angeles, CA 90004. 


EARN YOUR DEGREE AT HOME 

MO semester deadlines. No residen 
cy, Credit awarded for life-learning 
Self-directed study plan velope 
with appointed faculty, Call 213-245 
7224 or send resume and transcript 
to: KENSINGTON UNIVERSITY EJ 
East, Wilson, Dept. 728, Glendale, C 


LEARN Sewing Machine Repairin 
Men, Women, Lucrative profits, Gres 
lin Correspondence School, Box 92 
Spencer, IA 51301, 


DEGREES, Thesis Method, Brochu 
$1. North, Box 3388, Tulsa, OK 7410 


COLLEGIATE Research Papers. A 
subjects, 10,250 on file. Improve yo 
grades! Send $1.00 today for 256-pa 
catalog. Rapid Delivery, Box 2591 
IQ. Los Angeles, CA 90025, (213 
477-8226. 


LEARN WHILE ASLEEP! Astonishi 
New Method! Strange Catalog 
Autosuggestion, Box 24-A, Olympi 
VA 98507. 

LEARN GUN REPAIR At Home f 
Profit or Hobby, 30.000 Students sin 
1946. Approved for Veterans, Mone 
back Trial Offer. No Salesman will ca 
25c brings details, Modern Gun Repa 
School, Dept PSC, 4225 N. Bro 
Avenue, Scottsdale, AZ 85251. 


А scho 
bulletin and course schedule. HOBAR 
WELDING TECHNOLOG 
Box 79, Troy, OH 45373, 


жен nr rii ты ROUES с NN 
EARN Extension Degrees in Homoedg 
pathy,  Radionics, Botanic Medicind 
Naturopathy, Philosophy, Psycholog 
etc, School Founded 1961. Prospect 
$1.00. Airmailed. Secretary  PA/| 
School. Highfiel 

Danehill, Sussex, England RH17 7EX. 


LEARN Auctioneering. Free Catalo 
Col. Gordon E, Taylor. Reisch Wor 
Wide College of Auctioneering, In 
Р.О, Box 949, Dept. 3, Mason City, I 


MEMORY, Sleep Learning. Free Pu 
aoa DLP, Box 487, Anaheim, C 


Y 


BARTENDING-BAR Manageme 
Home Study. Bartending 
3843-G San Fernando Road, 
CA 91204. 


LEARN Sewing Machine Repairing. 
profitable trade, Easy to learn. r 
details. Sewing Center, 187, Dept. S 
Rochelle, GA 31079. 


BRITISH DEGREES. Diplomas. 
torates. Obtain yours now from Lo 
don, England. Commerce, Philosop 
Sciences, Divinity, Medicine. Over 4 
subjects. Free prospectus ( Airm 
$1.00 Refundable). College Registra) 
Dept, 1024, BCM-Collegiate, Lond 
WCIV 6XX, England. 9 


UNLOCK Your future, Become ü- 
ssional Locksmith by spare time 
me study, $15 in an hour ssible. 
| tools, equipment included, Facts 
ee, Send name. Locksmithing Insti- 
te (home study), Dept. 1311-039, 
ttle Falls, NJ 07424. 


COLLEGE DEGREES BY MAIL. Get 
chelors, Masters, Ph.Ds, the easy 


у, at low cost, without attending 
y classes at all! Free revealing 
tails. Counseling, Box 389-PS53, 


stin, CA 92680. 


INSTANT MEMORY 


A short, egenus of of { power 
sim acquiring а u 
memory. No memorization, no аси а, se your f 


— memory. Learn "how" you re aad | 
"why" you forget. Discover your natural ability to 

recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 

V59PS VieLaPaz, Pacific CA 90272 


3 CARTOONING, 
SIGN PAINTING 


CARTOON for money | ! ! Free Book: 
"Ui Box  885B, Dearborn, MI 


MODERN Cartooning taught by mail. 
‘ite for free brochure. Cartoonerama, 
x 263.Z, Branford, CT 06405. 


3 DETECTIVES 


EXCITING Career, Free Information. 
iversal Detectives, Box 8180-E, Uni- 
rsal City, CA 91608. 


FINGERPRINTING - 


exciting scien- 
с career. Home study course teaches 
erything, Certificate on completion. 
iny openings; prepare now, Profes- 
nal Investigators Training School, 
POTES Р.О, Box 1890, San Pedro, 


1, 
90, San Pedro. CA 90133. 


7 LOANS BY MAIL 


BORROW $25,000 "overnight." Any 
rpose, Keep indefinitely! Write: Suc- 
ss Research, Box 29263-FC, India- 
polis, IN 46229. 


NEED MONEY? 


row from home, any amount, any purpose, 
thin 30 days. In addition you can eam 
Wimited Extra Income, part or full time, your 
vn hours. As our Money Agent. No experi- 
ice necessary. We will show and assist you 
егу step of the way. No gimmicks! Free 


tails: 
D. F. С. 11-R-3 
6 Wayland Ave., Cranston, Ri02920 


J WINEMAKING 


MOONSHINE! Whiskey, | 
iking manual, Special 
Philadelphia, 


(t£, 5133 Fairhill St., 


, 19120, 

BEERMAKERS, Winemakers, Free 
talog, Recipe. Finest Ingredients, 
uipment, Service. SPI, Box 7845, 


apel Hill; NC 27514. 


WINE-BEERMAKING SUPPLIES, 38 
отса Malts Catalog. Wine Hobby, 
Box 1866, Allentown, PA 18105. 


talog, Equipment Supplies, Continen- 
Вне 68016-PS, Indianapolis, IN 


EE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, 
redients, Vynox Industries, Box 
498, Rochester, NY 14815. 


WINEMAKERS - Ванна: Free 
istrated catalog of supplies. Sem- 
A E Box 12276H, Minneapolis, 


WINEMAKERS BEERMAKERS EX- 
AORDINARY INFORMATIVE CATA- 


G FREE, 350 Equipment, Ingredients | 


ms, Danenberger's, Box 276-5. New 
rlin, IL 62670. 


WINEMAKERS—BEERMAKERS—Free 
talog, Fast Service, Large Selection. 
A Box 7850-N. Independence. MO 


BEER LOVERSI Brew American and 

an beer. Complete kit. Equip- 

FREE Details. Duane 

port s, Ltd., Dept. PS39, 508 Canal 
eet, New York, NY 10013. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . 
Closeouts! Job Lots "A Single 


Samples, Free details. Worldwide Bar- 
gainhunters, Box 730-B, Holland, MI 


* 


REPLACEMENT PARTS, service tools 
for Chain Saws, First 


epa 
Parts, Box 6329-K82, ‘Erie, PA 16512. 


GENUINE Indian Же AE are abe da 
Below wholesale! Detai $2.00 
fundable). Lange/ FS 6031 М. Tth St. 
Phoenix. AZ 85014 


80 ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
agent, advertisers, Ratebook  leadi 
newspapers, magazines $1.00. Chicago 
Advertising Agency, 28-ES Jackson, 
Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ELEGANT, high quality 4-line address 
stamp, airmailed, $5.00. T. Piaskowski, 
Dept. PS, Box 832, Station "Н", 
Montreal, Quebec, Canada H3G 2M8. 


RUBBER Stamps, Business Cards, 
Catalog, Jackson's, Brownsville 
Rd. - G-100, Mt. Vernon, IL 82884, 


E PRINTING, 
MULTIGRAPHING, ETC. 


1000 Gummed Address Labels. 
$1.25. LaPrell', Box 688, Kingston, 
NH 03848, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25¢ for Catalog and 
Samples to: Kelsey Company, DS 
Meriden, CT 0686450. 


RUBBER stamp outfits wholesale. 
catalog. Jackson Supply, Browns- 
AE ih - S-100, Mt. Vernon, 


SIMPLE-X RUBBE STAMP 
PRESSES. Hydraulic Operated. Electri- 
cally Heated, Sizes 5”"x8", B"x12". 
10°x15", Starting Outfits. Order for 
Presses, Supplies Shipped Day Re- 
ceived, Send $2.00 for Catalog and 
Brochure, Custom Manufacturers, Box 
211-PS, Springfield, MO 65801, 


87 TOBACCO, PIPES, 
CIGARS 


MAKE smoking pipes. 
shop 539, Box 59211, 


&: 


T 


Co 


* 


н 
= 


Information: 
Chicago, 


c 
о 
x 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
Free gift with Information, 
Gold & Precious Metals, 6 E. M 
Dept. 757, Chicago 60603. 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, S 
tacles, Free Information, Rose Indus 
tries, 29-Y East Madison, Chicago, 
60602. Established 1934. 


GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 


345 S. Glassell, Orange, CA 92666. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 77-BC, Fox River Grove, 
IL 80021. 


0 GIFTS 


SCHOOLMOUSE CLOCKS - 
discounts. Details, үү 
hings, Box 363, 
10588. 


CHAIRS, Wood w/Vinyl Folding. 6 
for $120, Solartree, 19 Long Dr. 
Hempstead, NY 11550. 


1979, household, gift, catalog. 
соксо, Box 8829, New Fairfiek 


"i 


Large 
free. ood 
Shrub Oak, 


| d" 


"3 


91 OF INTEREST TO ALL 


SE, Box 1864, Dept. 3PS3, 


Atlantic City, NJ 08401. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


FREEI Color-Illustrated 96-page 
Catalog of Ship Model Kits, Doll House 
Furniture Kits, How-To-Do-It Books, 
Plans, Construction Materials, Tools, 
Engines, Motors, Fittings. Write Now! 
James Bliss Company, Dept. PS, 
Route 128, Dedham, MA 02026. 


94 КОҢ INVENTORS 


tors. Widest range of services. 
evaluation. Afl- 
liated nyentors Foundation, 501-A 


| Iowa, Colorado Springs, CO 80909. 


REGISTERED PATENT ATTORNEY. 
Mail Service. Applications and 
pen "me Box 392,  Millwood, 


yourself, as S. Prince, Invention 
415-H West 57th, NYC 


PROTECT Inventions, Do it yourself, 
forms, samples. Inta-Lect, 4703 Heidi, 
Peoria, IL 61814. 


95 INVENTORS WANTED 


INVENTORS: Free information on 
offering your invention for gale. 
Kessler Sales Corporation, C-73-IW. 
Fremont, OH 43420. 


MANUFACTURER Seeking Inventions. 
Advantek, Suite 1000, 1100 17th 
Street NW, Washington, DC 20036. 


99 FOR SALE MISC. 


TELEPHONE LISTENING DEVICE. 
Transmitters, Voice Scramblers, Other 
Specialty Items. Send $2.00 for Cata- 
log to USI Corp., P.O, Box PS-2052, 
Melbourne, FL 32901, or call 305- 
725-1000. 


$8. 98 ppd, Marcum, Box 355, 
Westwood, NJ 07675. 


gc pora TE: 
tex 


d 2 Handy Dual light la ideal 
! for emergencles or every- 

day use in your home, car 
a or office. Ita. 
for camping & 
trips. Has high 
beam Lights. 


or һе "Dae in any di- 
rection 5e ий ien 


(SATISFACTION GUARANTEED) 
DOCKSIDE GIFTS 
28530 Little Mack 

St. Clair Shores, MI 48081 


100 WANTED TO BUY 


$4 PER Lb, For Scrap Carbide: Stel- 
lite $3. Larry "Poley, (616) 979-4075. 


QUICKSILVER, 
gold! Ores analvzed, 
Norwood, MA 02082. 


platinum, silver, 
Mercury Terminal, 


102 TREASURE FINDERS, 
METAL DETECTORS 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics. D-Tex detectors 
reject trash, but find deeply buried 
treasures of all sizes, Free Literature. 
D.TEX ELECTRONICS, 614 Easy St. 
Garland, Texas 75042. 


FIND old coins, jewelry, gold nug- 
pe. New patented revo uon de- 


catalog, Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


| SAVE 


TREASURE Finder Locates 
. Coins, Treasures, 6 Pow- 
, Instant Financing avail- 
Write or call for free catalog. 


ton, TX 1015. 


105 MISCELLANEOUS 


BOOKS оп Antiques - and 
Prices. Free Circular! Period 
Uniontown, PA 15401, 


their 
Books, 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
1 19. Thurston Road, Rochester, 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cu gham, 3881 South 3200 West- 
On peed 200058, Salt Lake City, UT 


106 PERSONAL 


“RULE Others with Thoughts. FF 
(Telepathy) Write: Clarion, Box 2109- 
A6, Chicago 60690. 


SAVE MONEY! Buy the discount way, 
Free Catalog. BOLAN, 1550 Whitley 


Ave., Suite 912-C, Hollywood, 
90028. 
TAXESI Pay too much? Save dollars 


ration 
г "Tax 
fend 


Box 


using foreign banks or your со 
in another country, Write now fo 
Havens, Offshore  Companies'', 
$9.20 to: Dragon Company, P.O. 
38581, Dallas, TX 78238, 


BLACKJACK — Earn 
Win every day. Guaranteed. 

Details. Scirater, Box 234 PS33, 
‘Williston Park, NY 11596. 


$50 hourly. 
Free 


BE ORDAINED minister, $5.00: 
ат Church. Rt. 2, Goodlettsville, TN 


INVESTIGATORS, Latest 
Alds, Write: Clifton, Box 
Miami, FL 33168. 


Electronic 
220-F. 


Omnidenominational. 
Free Details. Aquarian Church, 432-PS 
PCH. Hermosa, A 90254. 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614. 


A COMING Whirlwind to Sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 


a 


: 
<j 
2 
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|  DITANS VIA ARMAK 
Box 281, Bristol, CT 04010 
һы иш mm mm шш шш € шш шш 


106А HAIR CARE 


HAIR FARMING®! Stops hair loss - 
Stimulates new hair growth. FAST, 
FAST RELIEF! No chemicals, Guaran- 
teed results 30 days. Exciting facts 
free. Rogly Research, Box 570726, 
Р5278, Miami, FL 33151. Write today! 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup, Free Trial. Batteries wholesale, 
EUER Ал, Lloyds-PSC, Rockford, 


TRY before you buy! Rhodes Hearing 
Aids, Dept. 69-E E, Brookport, IL 62910. 


FREE HEARING AID CATALOG— 
l,—by mail! Write “MONEY- 


ы 


SAVERS," 9530PS-3 Langdon, Sepulve- 
da, CA 91343. 


HEARING AIDS 


PRICE CATALOG FREE! 


SUPER $AVINGS! Newest, 
All types. Buy DIRECT & save up 
to HALF! No: salesmen. Sold by 
AIR MAIL on HOME TRIAL, FREE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-3D, 9530 Langdon Ave., 

Sepulveda, Cal. 91343 


Finest. 
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301 RV Accessories A & E systems pre- 
sents its eight-page color brochure of RV 
awnings and accessories. Tank and tire 
covers, screen rooms, Velcro fasteners, and 
a variety of other useful RV accessories are 
illustrated. Free 


302 Auto Cooling System Manual Сот- 
plete cooling-system manual, useful to the 
novice and the experienced do-it-yourselfer, 
illustrates how to change belts and hoses. 
From Alert Automotive. $1.50 


303 New Look in Suspended Ceilings Вго- 
chures feature suspended ceiling that 
camouflages grid, combining beauty and 
practicality. Step-by-step installation in- 


structions included. From Armstrong. Free 


304  Poulan's Complete Book of Fire- 
wood This book, written by firewood 
expert Warren Donnelly, covers selection of 
firewood, firewood sources, cutting, sea- 
soning, and ко, building a fire, and al- 
ternative fireplace fuels. $3.95 


305 Modern Basement Door Replace your 
wooden cellar door with a watertight steel 
door. Brochure from Bilco Co. shows how 
to add beauty and convenience to your 
home. Free 


306 Lawn Mowers and Garden Tillers Bol- 
ens 12-page color catalog describes mulch- 
ing mowers, rear baggers, and garden til- 
lers. Mulching mower saves time and work 
by cutting and recutting clippings and blow- 
ing them into the lawn. Free 


307 Electronic  Display/Printer Calcula- 
tor Canon's P10-D portable electronic cal- 
culator with paper tape and fluorescent 
display features sophisticated memory sys- 
tem designed to simplify problem-solving. 
Specs and description of this rtable, 
battery-operated calculator included. Free 


308 Heat Pump for Energy Saving Вго- 
chure explains technology and energy/cost 
savings for residential heating and cooling. 
From Coleman Co. Free 


309 Red Fox Chewing Tobacco Sam- 
ple Complimentary three-oz. pouch of one 
of the best-selling chewing tobaccos, moist 
опа mellow Red Fox from Conwood Corp. 
"ree 


310 Styrofoam Brand Insulation Cuts Heat- 
ing Costs! Save up to 24 percent of your 
heating costs with Styrofoam-brand insula- 
tion. klet describes how Styrofoam- 
brand insulation works with batts to make a 
complete insulation. Dow Chemical. Free 


311 Electronic Things 
Etco's 48-page issue is packed with 
unusual items not found in stores. Bargain 
prices on electronic hardware, TV's, radio, 
parts, switches, cords and more. Free 


and ideas Cata- 


312 Finish-Yourself Houses Home-plan- 
ning guide features over 50 home designs, 
including two-story, split-entry, vacation, 
and ranch styles. Full selection of ap- 
pliances, fixtures, hardware from Evans 
Products Co. $2 


313 Outdoor Clothing and Equipment 
Kits Make your own down-filled clothing, 
sleeping bags, comforters, tents, and back. 
packs. Over 120 items are offered in Frost- 
line's catalog. Free 


314 What E Driver Should Know Gen- 
eral Electric offers 85 tips to make your 
driving safer, more economical, and more 
fun. 25£ 


315 Keep the Warm Inside Glidden’s newl 
introduced latex vapor barrier paint, Insul- 
дк, is detailed in new booklet from Glidden. 


316 Mini Motor Homes Brochure from 
Hop Cap, Inc., illustrates four models of 
mini motor homes and eight floor plans. 
Specs also included. Free 


317 Home Improvement Booklet Hyde 
Manufacturing's booklet of 28 pages, with 
130 drawings, gives instructions on which 
tools to use, how to prepare surfaces for 
painting, wallpapering, drywall joints, build- 

ing brick walls, and home restoration. 
1. 


318 Masonite Re-siding Styling Guide Five 
individual folders contained in guide show 
how five basic-style homes can be changed 
through re-siding. Home styles include 
ranch, split-level, and others. 50¢ 


319 NuTone Home Catalog Beautifully 
illustrated color NuTone catalog features 
electrical systems and products that offer 
convenience, comfort, entertainment, and 
security for your home. Includes kitchen, 
he garage, and general household items. 
1. 


320 Silver Tableware Quality tableware 
brochures illustrate complete selection of 
beautiful sterling, silverplate, and stainless 
flatware. From Oneida Silversmith. Free 


321 Worldwide Radio Receivers Pana- 
sonic brochure features all three Command 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


Series radios. Whether you're a beginner or 
a sophisticated enthusiast, you'll find all 
the information you'll need—-and all the 
performance you want in Panasonic's Com- 
mand Series SW Radios. Free 


322 Housepainting Tips  Eight.page illus- 
trated booklet identifies the most common 

pes of outside-house-paint problems and 
their causes. Recommends procedures for 
correction and prevention. From PPG Indus- 
tries. 25g 


323 Getting the Most out of Your Table 
Saw  Hard-cover, 128-page book covers a 
wide scope of methods and procedures for 
any brand of table saw. Ranges from 
simple through complex operations for 
novice and skilled artisan with 300 photos 
and line drawings. From Rockwell Interna- 
tional. $6 


324 Knife Catalog Catalog from  A.G. 
Russell shows comprehensive selection of 
handmade and factory knives, kitchen 
cutlery, books, sharpening equipment, 
knife kits, and more. Free 


325 Home and Yard Projects Step-by-step 
instruction booklet features 20 projects for 
home beautification or improvement. From 
Sakrete. 25¢ 


326 What to Do, and When, for a Better 
Lawn Guidelines for a better-looking lawn 
tell how to care for your lawn year 
around. Hints on seeding, fertilizing, weed- 
ing, and disease prevention. From O.M. 
scott. Free 


327 Multiple Outlet Strip Pamphlet de- 
scribes the use of SGL Power Master elec- 
trical outlet strips with circuit-breaker ача 
tection. Safely convert one outlet into 
many. Uses ordinary house current. Free 


328 Fuel Costs Getting You Down? Switch 
to wood or coal. Southport Stoves has an 
alternative to conventional heating sys- 
tems: wood- апа  coal-burning stoves. 
Descriptive literature on airtight, long-burn- 
ing stoves from Belgium and Denmark. 25£ 


329 Fireplace Efficiency Thermalite's book- 
let describes how to get the most from 
your fireplace, where to find firewood, and 
what types of wood are best for burning. 
Free 


330 Play Olympic Golf Whispering Palms 
Golf and Country Club offers a new play- 
ing-range concept for you to sharpen your 
shot-making. Free 
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THE OLDEST PR 
IN OUTBOARDS. 


IT'S 


Ask a fisherman what ТЕЕ 
feature he values most in E f 
an outboard, and the an- ШЕ 
swer Is almost always — F 


"Easy Starting” 

No subject has been 
given higher engineering 
priority by Evinrude over 
the years. 

But despite notable prog- 
ress, one nagging problem 
remained — the problem of 
maintaining a uniform fuel- 
air mix in a cold engine at 
hand-cranking speed. 


Now we have an answer, | 


and it's almost embarrass- 


ingly simple. We drilled | 


holes in the carburetor jet 


tube to let air into the fuel | 


to make it lighter and easier 
to lift — Air Lift Carburetion. 

This lighter aerated fuel 
mix pulls more quickly 


E VINR UDE = = 


E 
NG. 


and easily through the jet 


.. Orificeand into the engine. 
i And it disperses more 


S>! thoroughly and uniformly 


first in outboa 


into the incoming intake 
air stream. 

Result: a finer fuel emul- 
sion that gets into the en- 
gine faster, stays mixed 
longer, and fires easier. So 
the engine starts quicker. 
And it trolls smoother, 


| Slower, and better. 


Add the high-intensity 


| voltage of Evinrude's Fire- 
| power III" electronic igni- 


tion, and you've got it made. 
All because Evinrude 


| foundapowerful wayto put 


more spark in your start, 
and a simple way to put 
more air in your fuel. ра 
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Warning: The Surgeon General Has Determined 


| Kings: 17 mg ‘tar "1.0 mg nicotine— 
100's: 18 mg’ 'tar;'1.1 mg nicotine av. per cigarette, FTC Report May’ 78 


